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The Path of Progress 


raised ip the minds of the general public 

to know something of the underlying 
principles and practical achievement of 
wireless telegraphy, and of the wonders 
which it haa rendered possible in the trans- 
mission of intelligence, that with the 
opening number of the new volume of the 
WIRELESS WoRLD it has been found neces- 
sary to increase the number of pages of the 
magazine to 104 and to print a quantity 
which is probably a record for any publica- 
tion of its class. 

When the WiRELESs WorLD made its 
début in April, 1913, its avowed object was 
to become a medium for the interchange of 
ideas concerning the further scientific and 
commercial development of wireless tele- 
graphy, and at the same time to acquaint 
the public with its mode of operation and 
possible future development. It has pub- 
lished during the past year a number of 
articles by eminent scientists. But it has 
done even more than that ; it has encouraged 
non-technical men to make incursions into а 
field which they would not have attempted 
without its guidance. In spite of this, 
however, it is extremely doubtful whether 
the majority of those who have been 
attracted to the study of the subject are able 
to form a really clear idea of what the under- 
lying principles of wireless telegraphy are, 
and for their benefit the series of instruc- 
tional articles which began in the first 
volume will be continued in the present 
volume. 

Matters of interest to engineers will 
occupy à prominent place in succeeding 


] T is an unfailing sign of the strong desire 
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numbers of the WIRELEss WorLD. Short, 
original articles, based upon actual experi- 
ence, will appear each month, and we 
venture to predict that many of these 
articles will arouse considerable interest 
in scientific as well as in engineering 
circles. An additional feature which we 
commence this month is “ The Engineer’s 
Note Book." 

Under this heading we propose to publish 
each month letters and other communica- 
tions from our readers dealing with engineer- 
ing matters of various kinds. The subject- 
matter is intended to be not so much 
“ Wireless Telegraphy ” as general engineer- 
ing in its applications to “ Wireless." 
Every engineer, whether experienced or 
inexperienced; encounters an occasional 
problem or difficulty which is new to him. 
Sometimes he is able to find the solution 
himself; sometimes he finds that he lacks 
the particular data or the particular experi- 
ence which is necessary. In either case, a 
letter from him would be welcomed in these 
columns ; in the first case, his difficulty and 
his method of overcoming it would be of 
great interest—very likely of great service— 
to other readers; in the second case, his 
question published here will meet the eye of 
many who are best qualified to give him the 
help he requires—who perhaps have found 
themselves in the same difficulty and have 
learnt by experience the best solution. 

Operators, who have unique opportunities 
for throwing some light on many of the 
unsolved problems of wireless telegraphy, 
will find in the WIRELESS М№окт.р a medium 
for the interchange of their experiences. 
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Personalities in the Wireless World 
The Rt. Hon. CHAS. EDWARD HENRY HOBHOUSE 


(Postmaster-General of Great Britain) 


appointment of a new Post- 
master-General is an event of im- 
portance to the Wireless World, for 


it means that that sphere of its influence 
which for convenience’ sake 1s known as 
Great Britain will now be under the control 
of a new Governor who will perforce shape 
its destinies, for weal or woe. 

Think of what power and authority the 
new Minister of the Crown assumes when he 
takes his seat in the Cabinet as Postmaster- 
General! He becomes by nomination sup- 
reme ruler of a mighty organisation. A 
network of telegraph and telephone cables 
encompassing the five Continents is under 
his control: he holds the threads in his hand. 
Packet boats are traveling over every 
quarter of the high seas under his command, 
mail trains are speeding past mountain and 
valley, moor and fen to fulfil his purpose. 
Again, messages for whither without ceasing 
pass and repass like motes in a sunbeam, 
voice speaks to distant voice, but over and 
above all invisible fans of light are radiating 
through space carrying inaudible messages 
to invisible ears. It is the office of the 
Postmaster-General to regulate this complex 
machine which is itself the main-spring of 
modern existence. 

Yet every year this scene increases in 
grandeur and breadth. Already Wireless 
Telegraphy has subjected illimitable space 
to his suzerainty, and prophecy needs no far- 
sighted eye to see the day when Wireless 
Telephony will add another conquest to his 
dominion. 

But after all to most of us who live in a 
work-a-day world, and have letters to scrib- 
ble and posts to catch and telegrams to 
despatch, little enough time is left for con- 
templation. We prefer facts to words; 
therefore, we conclude with & sketch of the 
personality who fulfils the important office. 

The new Postmaster-General is a man well 
fitted for his appointment, for not only is he 


in every essential a capable Minister, but he 


has given more than a little consideration to 


the branches of public service which he is 
now called upon to control. Not least, has 
he interested himself in wireless telegraphy, 
and was appointed in December of last year 
Chairman of the Committee nominated by 
the then Postmaster-General to consider the 
organisation of State research in Wireless 
Telegraphy. 

His Parliamentary career, if brief, has been 
far from uneventful. He was returned to 
Parliament as Liberal Member for East 
Wilts in 1892, and the same year was ap- 
pointed private secretary at the Colonial 
Office. In 1906-7 he was Church Estates 
Commissioner, only relinquishing this post 
to become Parliamentary Under-Secretary 
for India, in the latter year. But he was not 
allowed to remain too long in quiet posses- 
sion, for his Government were unwilling to 
obscure the light of one of their most pro- 
mising supporters under the bushel of a 
subordinate position, so in 1908 he was 
appointed Financial Secretary to the Trea- 
sury. For three years he adequately filled 
this important post, and then in 1911 he 
was made Chancellor of the Duchy of Lan- 
caster. Now he leaves Lancaster Place to 
fill Mr. Samuel's chair in King Edward 
Street, and if the record of the past can be 
taken as an augury for the future, England 
is promised a clever and able man of affairs 
at the head of her posts and telegraphs. 

Mr. Hobhouse 1s, for the position he holds, 
а young man, for he is not yet 52. He is the 
eldest son of Sir Charles Hobhouse, who was 
until retirement one of India’s most notable 
judges. He is married to the daughter of 
Mr. George Fuller, who is well known in 
Wiltshire, especially in the neighbourhood 
of Corsham, where his beautiful home of 
Neston Park is situated. Here, too, the 
new Postmaster-General has his country 
home. 
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HIS is a seasonable topic. Boreas 

18 still at home to the more northerly 
| parts of the globe, and to all accounts 
is holding boisterous revel with his com- 
panions of snow and ice. We are justly 
celebrating the successful return of the 
expedition which for three years has 
carried on hazardous research їп the 
Antarctic. At the same time, public expec- 
tancy has been roused to the highest pitch 
by the hazardous journey for many 
thousand miles of untrodden snows across 
the Antarctic Continent. Furthermore, com- 
mercial circles are interested in the opening 
up of a Siberian sea route, which is likely 
to be of great and world-wide commercial 
importance, for its success will mean that 
the rich mine districts and natural wealth 
of Siberia will be available to the markets of 
the world. 

The new route to Siberia has been made 
possible by the erection of stations on the 
coast of the Kara Sea, described in the 
WIRELEss WoRLp in December, 1913. The 
first actual trip to be taken under the new 
conditions was performed by Mr. Jonas Lied, 
on board the cargo boat Correct, on behalf 
of his company, The Siberian Steamship 
Manufacturing and Trading Co., Ltd. His 
experiences made an interesting Paper, read 
before the Royal Geographical Society on 
January 23rd. 
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The party sailed from  Tromsoe on 
August 6th of last year, and reached the 
entrance of the Kara Strait on the 10th. 
The steamer was fitted with wireless equip- 
ment, which had a sending range of 200 
nautical miles, and before leaving Norway 
arrangements were made with the Russian 
Postmaster-General, so that during certain 
hours of the night communication could be 
made with the three wireless stations on the 
Yugorski Schar, Wiagatz and Cape Mare 
Saale. The first part of the journey was 
easy sailing, but the passage across the 
Baidaratskaia Guba was made with diff- 
culty, and soon the vessel was held up by 
icefloes. While waiting for the ice to 
slacken the Correct received a visit from 
five Samoyedes ; of whom only one under- 
stood Russian. “ We took him up to the 
wireless cabin," said Mr. Lied, “and ex- 
plained to him the purpose of this invention, 
but it was quite clear he did not grasp the 
idea at all. Still, he turned to his friends 
and, in his own language, gave them a very 
elaborate description, as though he knew 
all about it. We then took our guests into 
the saloon, where we put the gramophone to 
work, but to our great astonishment they 
did not take the slightest notice of 16. 
Bewildered, we asked what he thought of the 
gramophone, whether i& was a marvellous 
thing, but he only waved his hand in con 

Digitized by Google 


o чч t e. Ww vw 


= -—— 
= — —— — 


„с M — —— 


tempt and said, “ That's nothing! In 
Obdorsk there is one which shouts much 
louder." 

The party on board the Correct made some 
little progress almost every day, and on 
August 22nd rounded ^ White Island "; 
they then made their way to Nosonofskoi 
Ostrof, which they reached five days later ; 
that is to say, they had accomplished the 
journey from Tromsoe within a total of 
22 days. At Nosonofskoi Nansen, who had 
been one of the party, left for the interior in 
а motor-boat sent by the Russian Govern- 
ment, whose guest he now became. The 
Correct, meanwhile, landed cargoes which had 
been brought down from the interior of 
Siberia by river steamers. This work 
occupied thirteen days, and on Septem- 
ber 10th the vessel began her return voyage. 
On September l4th, at 2 a.m., wireless 
communication between Yugorski Schar 
and Wiagatz stations was overheard, and 
soon afterwards the Correct opened up 
communication with Yugorski. Information 
was requested and given as to the locality 
of the ship and whether any assistance was 
wanted. The reply was made that, “all was 
going well" ; at the same time a message 
was given to be forwarded to Archangel, 
reporting general progress. This was the 
first practical use of the wireless stations in 
the Kara Seas made by a steamship. 

Open water made travelling easy, and it 
was only ten days before the party reached 
Tromsoe again. That was on Septem- 
ber 20th. On September 29th the vessel 
landed at Immingham Dock, on the East 
Coast of England, with £25,000 worth of 
Siberian produce in her hold. This con- 
sisted of hemp, flax, skins, tallow, horsehair, 
grain, hides and timber. 

A Paper by Professor Nansen on the 
expedition was also read at the same meeting, 
and he makes some profitable remarks as 
regards means to be employed in making this 
sea route to Siberia secure. “If in the 
spring,’ he concludes, ' information could 
be obtained as to the mean temperature of 
the preceding winter in the region of the 
Kara Sea, then it would be possible to form 
a fairly correct opinion of the prospects of 
its navigation in the coming season. 
Arrangements would be made accordingly. 


These observations might prove to be of 


great importance for the future navigation 
of this sea. It would, however, be desirable 
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to make more systematic investigations in 
the different parts of the Kara Sea during the 
whole of the summer and autumn. The 
variations in the conditions of the ice should 
be studied. There should also be an 
examination of the currents and their 
changes, the temperature, and the salinities 
in the different depths and regions of the 
sea. For systematic researches of this kind 
three or four comparatively small sailing 
vessels, with motors, might be employed. 
These vessels, if equipped with wireless 
telegraphy, could also render immediate 
service by sending wireless messages from 
the ice during the navigable season to the 
wireless stations on the Wiagatz, at the 
Yugor Strait, and at Mare Saale, or Yalmal. 
These messages could then be communicated 
to Kurope and to ships on their way to the 
Kara Sea. Aeroplanes and hydroplanes 
would prove of great importance in the 
investigation of ice-covered seas like the 
Kara Sea.” 

What Dr. Nansen appeals for in respect 
of the Siberian route is being accomplished 
by the United States along the coast of 
North America. Two Ice Watchers, the 
Revenue cutters Seneca and Miami, have 
just left New York for a two months’ battle 
with the ice, which threatens the vessels 
plying between Europe and these parts. 
The Seneca will make her headquarters 
Halifax, and will leave there immediately 
and begin a search for the great icefloes 
which drift down the Labrador Coast at this 
season. Her duty will be to determine 
the course of the great masses of ice, and the 
probable extent of their drift, keeping them 
in sight constantly and sending out each 
night a wireless warning to all vessels, telling 
them the exact location of the ice. The chief 
danger will lie in the necessity of the steamer 
keeping in sight of the drifting icefields, 
and conveying them south, for she will have 
to protect herself from the possibility of a 
sudden shift driving them towards her—a 
very likely occurrence if they should get into 
contrary tides. On the other hand, there is 
the danger of heavy gales arising which 
would drive the Seneca herself hard on to 
these walls of ice. 

All the time that the Seneca is engaged in 
this work she will be off the “ Grand Banks," 
putting into Halifax for a few hours at 
intervals of every ten days or so, in order 
to replenish her supplies. 

В 
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The top picture shows Dr. Nansen (on the extreme right), Mr. Jonas Lied (next to him), and 
other members of the party on board the “ Correct." The centre picture shows a group of 
Samoyedes who visited the vessel. 


THE WinELESS WORLD 1 


She will be assisted in her work by the 
Miami. When the great floes have broken 
up into icebergs and started to drift apart 
towards the south, the two vessels will 
begin a patrol along the northern limit of 
the steamship lines, looking for drifts of 
ice. Every evening at 6 o'clock wireless 
reports of the position and direction of the 
drift will be sent out from the two vessels, 
and in the case of the Seneca such warnings 
will reach every steamship within 300 miles. 

Shortly afterwards a warning will be sent 
on a shorter wave, which will be picked up 
by smaller ships and those closer to the 
patrolling cutters. In this way it is believed 
that the possibility of the danger of destruc- 
tion to ships will be reduced to a minimum. 
As a matter of fact, the excellent work is the 
result of a recommendation made by 
the International Conference оп safety 
at sea. 

We conclude our chronique glaciale with 
a note upon the happy return of the Mawson 
Expedition from Adelie Land. Although, by 
means of the wireless established in this 
out-of-the-way region, we have from time to 
time had news of the expedition, it is only 
now that we can obtain graphic details 
which make us realise the grave risks which 
all who take part in such hazardous enter- 
prises are prepared to face. The Mawson 
Expedition has been no exception to the 
rule. This intrepid scientist and his gallant 
followers have run very grave risks indeed, 
but they have battled manfully, and, 
moreover, have accomplished such useful 
research that they have not only won the 
world's admiration, but have materially 
increased her store of knowledge. Sir Ernest 
Shackleton, among others, has made his 
opinion of the expedition public, and a very 
high opinion it is too, but there 18 one passage 
in his remarks which has a direct interest to 
readers of the WIRELESS WorLD. Неге it 
is in detail :— 

“We already know that Mawson dis- 
covered minerals, but it 1s doubtful whether 
these will ever become of economic value ; 
but from the economic point of view the 
wireless installation, which kept up constant 
communication with the Government— 
Meteorological Commonwealth Government, 
indeed—is now able to give weather forecasts 
and warnings of impending storms which 
were previously impossible. One foresees 


that this pioneer effort will eventually result 
in wireless stations being established on 
both sides of the Antarctic for the benefit 
of stockbreeders and  agriculturists, for 
when complete forecasts are available of the 
strong southerly blizzards and storms that 
sweep up suddenly to Australia, precautions 
can be taken, and a series of observations 
extending over years will enable farmers 
and stockbreeders to guard more or less 
against unexpected weather changes, which 
at present often prove disastrous to the 
stock and crops. I may be looking some- 
what ahead in this, but the pioneer effort 
has been made, and that is the first rung on 
the ladder of success. The wireless stations 
will, of course, be useful to mariners also. 
The Antarctic is the breeding-place of great 
world-storms, and when vessels are all 
equipped with wireless installations they 
will be able to pick up warnings of impending 
storms. 


Mr. Arthur Sawyer, the wireless operator 
of the Mawson Antarctic Expedition, who 
has been working the Macquaries wireless 
Station since its erection at the end of 1911, 
returned to New Zealand before the main 
party owing to ill-health. Mr. Sawyer was 
able to keep in touch with Dr. Mawson. 
His life was a hard and lonely one, as he 
usually was on duty in his “ wireless” 
hut from eight in the morning till long after 
midnight. 

* * * 


The first wreck of the season on the Great 
Lakes occurred recently, ^ when the 
Northern Queen went ashore at Rock of 
Ages, Isle Royale, Michigan. This steamer 
had a wireless equipment on board and her 
signals for assistance met with an immediate 
response from the Canadian Towing and 
Wrecking Co.’s barge Empire, which is also 
fitted with a wireless installation. The 
Empire proceeded to the scene of the wreck 
accompanied by the tugs Horne and Whalen 
of the Wrecking Co.’s fleet. After two days’ 
operation these vessels succeeded in pulling 
her off the rocks and towing her into port. 
The barge Empire, which carries a 14 kw. 
set, communicated continuously during the 
two days with the Port Arthur station, 
enabling her owner to keep in close touch 
with the salvage operations. 
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Digest of Wireless Literature 


ABSTRACTS 


OF IMPORTANT ORIGINAL ARTICLES DEALING 


WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


Wave-Lengths.—A paper on the most 
suitable choice of wave-length was contri- 
buted by Prof. A. H. Taylor to the Physical 
Review. Given a definite maximum of 
available power and a fixed aerial system, 
the author’s experiments seem to show that 
the shortest wave-length consistent with 
good coupling gives the best results under 
all conditions, unless the absorption is very 
much greater than the value assumed in the 
paper, in which case a somewhat longer 


wave will be better. 

Definition of Alternating - Current 
Terms.—The Committee on units and 
notation of the German Association of 
Electrical Engineers publishes а report, 
signed by Strecker, in which the following 
definitions are recommended. If I is the 
effective current, E the effective voltage 
between two points, and L the power con- 
sumed between these points, then the 
following terms are proposed :—L/E, Werk- 
strom (work-current) ; //l' (L/E)?, Blind- 
strom (blind current); L/I, Werkspannung 
(work voltage); ^ E? —(L/I)?, Blindspan- 
nung (blind voltage); EI, Scheinleistung 
(apparent power); L, Leistung (power) ; 
v (EI) —L?, Blindleistung (blind power); 
E/1, Scheinwiderstand (apparent resistance) ; 
L/P, Werkwiderstand (work resistance) ; 
v (E/I?—(L/DP), Blindwiderstand (blind 
resistance); I/E, Scheinleitwert (apparent 
conductance); L/E?*, Werkleitwert (work 


conductance); 4/(I/E)?— (L/E*)?, Blindleit- 


wert (blind conductance);  L/(El) Leis- 
tungsfaktor (power-factor) The resistance 


measured with direct current is called 
Gleichwiderstand (direct resistance). The 
resistance which when multiplied with the 
time and the square of the current gives the 
Joulean heat is called Echtwiderstand (real 
resistance). Explanatory notes of these 
definitions are added by J. Teichmueller 


and R. Richter in Elektrotechnische Zeit- 
schrift. 


Water Model of the Duddell Singing 
Arc.—At the Physical Society of London 
Mr. W. Duddell, F.R.S., exhibited a water 
model with which a great many of the 
properties of electric arcs could readily be 
shown. The arc itself is represented by a 
mushroom valve, pressed on to its seat by 
the pull of a small electromagnet on a 
piece of soft iron which hangs from the 
under-side of the valve and nearly touches 
the pole of the magnet. By this device the 
result is obtained that the pressure tending 
to re-seat the valve diminishes very rapidly 
as the valve lifts; this being, of course, 
calculated to produce an effect analogous to 
the well-known arc effect of decrease in 
potential between the carbons with increase 
of current flowing through the arc. 

Water is admitted below the valve, flows 
through the valve, and overflows freely from 
the vessel above the valve. If the flow of 
water is properly adjusted, the valve opens 
considerably, the pressure below it falls 
quickly, causing a decreased flow through 
the valve and a partial shutting of the 
latter; the pressure below it increases again 
and opens it further, and the whole cycle 1s 
repeated. 


The condenser-circuit shunting the arc 1s 
represented by a large-diameter tube entering 
on the under-side of the valve. The water 
column in this tube has a periodic time of 
its own, and is able to oscillate in the same 
way as the condenser-circuit oscillates in the 
electric arc.. Air-vessels connected to the 
open end of the tube, of various capacities, 
give a method of varying the period of these 
oscillations by altering the controlling force 
acting on the water—in other words, bv 
altering the capacitv of the circuit shunting 
the arc. 
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Some Characteristic Curves and Sen- 
sitiveness Tests of Crystals and other 
Detectors.—A Paper under this title 
was recently read at the Physical Society 
by Mr. P. R. Coursey, B.Sc. Referring to 
the well-known fact that in the case 
of the Fleming Oscillation Valve Detector, 
the second differential of the characteristic 
(volt-ampere) curve, when plotted, bears a 
considerable resemblance to the curve of 
sensitiveness of the valve to wireless signals, 
the author explained that his experiments 
were undertaken with the view of finding 
out whether any similar relation could be 
traced in other detectors than the valve— 
such as the crystal receivers so commonly 
emploved to-day. Closed circuit trans- 
mitters and receivers were employed, and 
the first experiments were carried out on 
what is known as the “ tilting coil " plan. 
where the receiving circuit is pivotted and 
tilted first in one direction and then in the 
other until the signals just vanish; the 
sensitiveness of the detector being taken as 
proportional to the co-secant of half the 
angle between these two positions, or, in 
other words, as inversely proportional to the 
projected area of the receiving coil normal 
to the wave. This method was found not 
to give strictly accurate results, as with 
very sensitive detectors the signals did not 
vanish even when the transmitting and 
receiving coils were at right angles. Another 
method was therefore adopted, the apparatus 
consisting of two flat spiral coils mounted 
vertically, the receiving coil being arranged 
so as to move in guides to varying distances 
from the fixed transmitting coil; the range 
of motion being about one metre—about 
seven times the diameter of the coils. The 
apparatus was calibrated by passing known 
values of alternating current of 1,000 
frequency through the transmitting coil, 
and measuring the current induced in the 
receiving coil at different distances from the 
transmitting coil. The calibration curve of 
the coils was plotted as the ratio received 
current transmitting current, against scale 
distance between the coils. 

The curve thus obtained (a regular curve, 
but one which does not follow any simple 
law—at short distances the received current 
falling off inversely as the distance, at 
slightly greater distances inversely as the 
square, and at still greater distances at an 


————— 


increasing power, which tends towards the 
cube as a limit) also serves: to give the ratio 
of the voltages on the terminals of the 
transmitting and receiving coils, and thus 
was used to compare the sensitiveness of the 
various detectors; the moving coil being 
drawn out until the signals given by the 
detector under test just vanished. As a 
source of oscillations, various buzzers were 
tried, but were discarded in favour of a small 
eight-part commutator driven at about 
3,000 r.p.m., with gauze brushes arranged 
to give alternate periods of make and 
break. The curves—for some of the most 
common detectors—obtained in these experi- 
ments show in some cases a very fair agree- 
ment between the sensitiveness curve and 
the second differential of the volt-ampere 
curve. ‘This was particularly the case with 
the more stable of the crystal combinations ; 
but it was by no means universally true. 
In the case of the electrolytic detector, for 
instance, or the tellurium-aluminium couple, 
the maximum ordinates on the second 
differential—that is, the points of greatest: 
change of flexure of the characteristic 
curve—were found to be at places where the 
measured sensitiveness was either zero or 
verysmall. These inconsistencies the author 
attributes to the presence of at least one 
other action contributing to the “ detector ” 
property, which he suggests may be electro- 
lytic in nature or in some way a “ trigger " 
action. 

Mr. Coursey's Paper is marred by a most 
extraordinary table “ showing the relative 
sensitiveness of various detectors " derived 
from the above experiments, in which the 
most startling and inconsistent results are 
set forth. It may be that some of these are 
due to the fact (which is mentioned) that 
the same telephone receivers, of 2,000 ohms 
resistance, were used in each case, even 
though quite unsuitable for use with some 
of the detectors (the magnetic detector, for 
instance, requires telephones of about 
150 ohms, while carborundum, silicon. and 
Fleming valves are suited by resistances far 
higher than 2,000), but in any case the whole 
table would be better omitted. Three 
Fleming valves are taken for example ; 
two of them are given as equal to the mag- 
netic detector, and the third as twelve times 
as sensitive—no reason for this strange 
difference being given. Carborundum—one 
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of the most sensitive receivers known—is 
represented by two examples: one being 
rather more than half as sensitive as the 
magnetic, and the other just equal to the 
magnetic; while it is suggested that a 
suitable adjustment of the Galena detector 
might render it about 60 times as sensitive 
as carborundum. 

Chemical Action Stimulated by Alter- 
nating Currents.—In a Paper read before 
the Royal Society, Mr. S. G. Brown describes 
some very interesting experiments on the 
effects produced by passing a rapid alter- 
nating current through simple voltaic cells. 

The general effect is to stimulate chemical 
action ; with the result that the cells will 
give a greater supply of continuous current 
than would ordinarily be possible. The 
alternating current will prevent the cell 
from polarising, this being one important 
effect. Another is that if the zinc anode is 
small, thus limiting the delivery of con- 
tinuous current, the alternating current 
will stimulate a greater chemical action 
between this pole and the electrolyte, and 
thus increase the continuous current. The 
magnitude of this stimulating action depends 
upon the alternating current density; if 
this is sufficiently high, the chemical action 
produced may rise to such an intensity as 
to oxidise any known metal which may form 
the anode. It is suggested that this action 
may be involved in the phenomenon of 
the Branly Coherer. 

A Continuous-Current Oscillation Gen- 
erator.—The apparatus described by 
Mr. W. I. Book, in the Physical Review, 
contains many new points of design which are 
of interest, although the disposition of the 
two oscillatory circuits is the same as that 
used with the Duddell and Poulsen ares. 
The Book discharger consists of a powerful 
electro magnet with tubular pole-pieces. 
These pole-pieces are tapered away internally 
at their ends, as shown in the diagram (Fig. 1), 
where a represents them. On each pole- 
piece is fixed a fibre ring, b, to one of which is 
fixed the annular cathode, r, of copper. The 
inside circular edge of this cathode is pro- 
vided with ridges, about ten to the centi- 
metre; these are conveniently formed by 
winding copper wire round a ring of thicker 
copper wire, and soldering the compotise 
ring on to the inner edge of the annular 
copper cathode. This latter serves both to 


radiate the heat away and to establish 
connection with the negative continuous- 
current main. The circular space within 
the grooved cathode is almost filled by the 
anode, formed by a disc of zinc or carbon 
fixed to a brass stem, d, held in the insulating 
bush, c, which fills one of the tubular pole- 
pieces. This disc of zinc or carbon, e, leaves 
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an annular and very small air-gap between 
itself and the grooved cathode ; this air-gap 
being, of course, in the very powerful 
magnetic field of the pole-pieces. The air- 
gap may be varied from 0:2 to 2-5 mm. by 
altering the size of the disc, e. 


When a voltage of 5,000 volts is applied 
to the discharger, an arc is started (unless 
the annular gap is too large, in which case 
the discharge has to be started by short- 
circuiting the two electrodes) which 1s 
driven round the annular gap by the magnetic 
field. In its passage round the circle, 1t 
finds the resistance of the gap continually 
passing from a maximum fto a minimum 
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and back to a maximum, owing to the 
grooves in the cathode. The choking-coil, 
L (Fig. 2) maintains a current through the 
gap of almost constant value, and the result 
of the periodic variation in the resistance 
of the gap is that a periodic flow and re-flow 
of energy into the primary oscillatory circuit 
is set up. The value of the oscillations 
thus produced reaches à maximum when the 
natural frequency of this primary circuit is 
an exact multiple of the frequency with 
which the gap-variation occurs, and this 
latter depends on a number of factors, such 
as the applied voltage, the length of the 
annular gap, and the strength of the magnetic 
field across the gap. It is stated that with 
proper adjustments the process is quite 
regular, and it is hoped that the discharger 
will be of considerable service, not only for 
wireless telegraphy, but also for telephony. 

Influence of Atmospheric Conditions on 
the Transmitting Aerial.—In the course 
of wireless experiments great variations 
in the energy received have often been 
noticed. This is probably due to the differ- 
ent states of ionisation of the air, which 
absorbs the waves to a greater or less degree. 
In order to arrive more nearly at the truth 
of the matter a writer in the Physikalische 
Zeitschrift has made experiments on the 
influence of the different conditions of the 
atmosphere on the damping of the sending 
station. During a whole year he made 
1,000 different observations of damping, 
and the results obtained show great varia- 
tions. The author has arrived at the 
following conclusions :— 

1. If the aerial is covered with hoar frost, 
damping is 80 per cent. greater than under 
normal conditions. 

2. Rain has a great influence on the 
increase of damping, even a few drops are 
sufficient to bring about a variation. 

3. The same influence in the case of snow. 

4. Fog increases the damping very little, 
but a wet mist will bring about an increase 
of 10 per cent. 

5. In proportion as the damping increases 
so also does the capacity of the aerial 
increase. With hoar frost, 1 per cent. 
Covered with ice, 2 per cent. During rain, 
2 per cent. During snow, 1:2 per cent. 

The figures for the damping of the antenna 
are similar. 

6. A difference has also been noticed 


between summer and winter. The following 

table gives the results arrived at :— 
January 
February | decrease of 0°015 to 0:017 
March 

April 


May t decrease of 0-020 to 0-022 
June 


July ! decrease of 0-024 to 0-026 


The author has likewise found that the 
damping varies periodically in a single day. 
These variations are from 10 to 20 per cent. 
The nature of these curves is different in 
winter and summer. In winter there appear 
to be two maxima, one occurring between 
11 and 12 o'clock, and the other between 
7 and 8 o'clock p.m. In summer the 
amplitudes are greater. The first maximum 
appears towards 12 o'clock, and the second 
towards 5, a third appearing at midnight. 

The Behaviour of Ionised Spark-Gaps 
in Coupled Oscillatory Circuits. — Ex- 
periments carried out at the University of 
Strassburg (reported in the Jahrbuch der 
Drahtlosen Telegraphic) tend to show that 
the damping of an ordinary spark-discharger 
can be so increased by artificial ionisation 
(by means, for example, of a small Bunsen 
flame) that impulsive excitation is produced 
on a secondary circuit. This holds truc 
whatever the length of the spark-gap ; but 
for the best impulsive results there would 
appear to be a best value of coupling for 
every length of spark-gap; the coupling 
should be tightened as the gap is reduced 
(compare Dr. Eichorn's article in the WIRE- 
LESS WORLD, August, 1913). The impulsive 
excitation is particularly distinct with 
electrodes of brass and copper; it 1s less 
evident with zinc and magnesium. An 
electric arc placed near the spark-gap, in 
place of the Bunsen flame, was found to 
produce the same effect of shock-excitation ; 
but this was found to be due to the ionised 
air of the arc, and no results were obtained 
so far as ionisation by ultra-violet light was 
concerned, except in so far as this made the 
sperk pass more readily and more regularly 

On the Measurement of Self-Induc- 
tion and Capacity of Aerials.—A. Esau 
discusses, in the Jahrbuch der Drahtlosen 
Telegraphic, various experimental ways of 
determining the inductance and capacity of 
the aerials used in radiotelegraphy. The 
two simplest methods are the well-known 
ones in which (in the one case) a known 
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capacity is put in series and the resultant 
diminution of wave-length noted, and (in 
the other case) a known additional induct- 
ance is added and the resultant increase in 
wave-length observed. 

The author, having encountered various 
inconsistent results by these two methods, 
investigated the matter thoroughly. 

If C, denote the capacity of the aerial, and 
L, the combined inductance of aerial with 
an extension coil, 


A=2r, CL, 
If a condenser of known capacity, C, is now 


put in series and the new wave-length, A', 
found, we have :— 


EC MEM 


=2r Ga rii x L, 
and by combining the two equations, we 
get :— 
A? 
G-e(- 1) 


which gives us the required value for the 
aerial-capacity. From this, of course, we 
can derive the aerial inductance, from a 
knowledge of the natural wave-length of the 
plain aerial. 

The first step to take in the investigation 
of this method was to find out whether the 
value of the aerial-capacity, given by the 
above proceeding, was independent of the 
size of the shortening condenser, C. 

It was found that if the shortening of the 
wave was not more than 10 per cent., the 
value of the aerial-capacity kept constant, 
provided that the condenser was introduced 
at а point of maximum current (current 
loop). If the shortening condenser was of 
such a value as to cause a shortening of wave 
greater than 10 per cent., or if it were intro- 
duced at a point which was not a current 
loop, results were inconstant and did not 
agree with those obtained by other methods. 
A shortening of 25 per cent., such as is often 
used for such tests, is undoubtedly useless 
for consistent results. 

It was found that when А, the wave- 
length at the start before the introduction 
of the shortening condenser, was only a 
little longer than the natural wave-length of 
the plain-aerial the results were not good, 
being too high. The results were best 
when the measurements were taken in the 
region of wave-lengths from four to five times 


as great as the natural wave-length of the 
plain aerial. In other words, L,, the 
combined inductance of the aerial with 
extension coil, should be so great that the 
wave-length before the introduction of the 
shortening condenser is four to five times that 
of the plain aerial. Similar results and similar 
precautions hold good in the second method, 
wherein an extra known inductance is added, 
and the increase in wave-length observed. 
The formula in this case becomes 


L, —L x a 
у —1 
A- 


where А is the original wave-length with the 
original extension coil, and А” is the 
lengthened wave-length produced by the 
addition of the inductance L. Hence, by 
subtracting the original extension соп 
(already known) from the value of L,, we 
obtain L,, the required inductance of the 


N aerial. 


_ The Range of Transmission of Wireless 
Stations.— Dr. L. W. Austin, from a series 
of experiments carried out for the United 
States Navy, arrives at a formula from which 
the range of communication can be found. 
The maximum distance covered during the 
course of these tests was 1,000 miles, over 
sea-water; but Dr. Austin assumes that a 
correction of from 10 to 20 per cent. would 
make the equation available also for greater 
distances. 


If I, denote the current in amperes in the 
receiving aerial-circuit, of 25 ohms resist- 
ance ; 

I, denote the sending current (aerial 
amperes at transmitting end) ; 

H, denote the height of one aerial in 
metres ; 

H, denote the height of the other aerial 
in metres ; 

d denote the distance between the two 
stations in kilometres ; 

A denote the wave-length employed in 
metres ; 

then 

LH, H, ad 
I,—4:25 -= 5а А 
where а is the “ coefficient of absorption ” 
and is 0:0015 for sea-water, and є has its 
usual significance, and is equal to 277183. 
The above equation is stated to hold good 


for the current received on a normal day, 
across sea-water, by a 25 ohm aerial; for 
any height of aerial and wave-length, and 
any values of sending-current. It is pre- 
sumed that the sending station is coupled 
so as to emit one wave. It is interesting to 
note that the mathematical basis of this 
formula is the same as that by which the 
“ Distance " table of the Marconi Multiple 
Tuner was tabulated many years ago. 

For distance over land large corrections 
have to be applied, especially in the Tropics, 
where the sending energy required is doubled. 
Mountains also have a very marked influence. 
From the formula given above, the value of 
the received current is found for an aerial 
resistance of 25 ohms. Dr. Austin con- 
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with the two curves which we reproduce 
below. 
The formula is :— 
L = №а (A - B) x 10^? henries. 
where 
N = total number of turns 
а = mean radius of coil in centimetres 
A is a function of the ratio 
Mean radius 
~ length =] 7 and is given by curve А. 
B is a function of the ratio 
Winding depth c TEN 
jength =] and is given by curve 
B. 


A study of the sample calculation given in 
the curve-diagram will make clear the way 
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Sample Caleulation 

L*N'a(A-B) I9^* 

N*«144 

а" 15ст 

F- -05,.. А «13.5 
"{#+033,.,В+365 

Le 144 xLS(I35 -X65)/0" 

L* 2/30 Xx IQ henry 
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CURVES GIVING RATIOS OF MEAN RADIUS AND WINDING 
DEPTH TO LENGTH 


siders that in such an aerial, using a perikon 
or electrolytic detector, a current of 10x 10-° 
ampere will just give audible signals, while 
40 x 107* ampere is required for good 
communication. 

Inductance of Air-Cored Solenoids.— 
In the Electrical World, New York, Mr. L 
A. Doggett gives a compact formula for the 
determination of the inductance of any 
cylindrical coil, whether a long helix or a 
flat “ pancake.” Results accurate within 
about 2 per cent. are said to be usual with 
this formula, which is used in combination 


of using the formula and curves. One 
further point must be noted. In such 
coils, the ratio of the actual copper area to 
the product of the length x winding- -depth is 
called the “Space Factor.” The above 
formula as it stands is accurate when the 
space factor is above 35 per cent. When it 
has a lower value than this, the inductance 
obtained by the formula must be multiplied 
by a correction-factor, which is 1:01 for a 
space factor of 1/3, 1:04 for 1/4,1-08 for 1/5, 
1:12 for 1/6, 1-21 for 1/8, 1:28 for 1/10, 1-47 
for 1/15, and 1-62 for 1 20, 
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A Causerie 


This is the poem of the air, 
Slowly in silent syllables recorded. 
Longfellow. 


HESE ideas on wireless telegraphy 
| are not entirely original; they were 
prompted by an article which ap- 
peared in St. Martin's-le-Grand. But: once 
given the directional aerial, it was an 
interesting occupation to throw out waves 
of thought and see what would hark back 
from the realm of fancy. The result was not 
disappointing. Ideas came crowding together, 
and some of these have been placed on record. 
And the first impression that such a 
subject called forth was the divinity of it. 
The invention is such an inspiration, such a 
breath of heaven: it is something so slight 
and yet charged with such immensity of 
purpose—"‘ infinite riches in a little room." 
It is, as it were, the impulse of a Creator, 
quickening life and sound and action from a 
wilderness of vapour, which because it is so 
intangible must always remain & nothing- 
ness to human conception. It is a magnifi- 
cent achievement, for, after the fashion of a 
poet, the inventor has here created for us 
“© а new world out of space." Exception may 
be taken to the simile of a poet, but it has 
been used advisedly : for, as the Greek word 
from which it is derived signifies, the poet 
creates from his imagination new regions of 
thought, new harmonies of sound, new 
realms of beauty. The painter needs his 
canvas and palette and brush, the sculptor 
his chisel and marble, the musician his 
instrument, but a poet relies entirely on 
himself; he has no need of either paint or 
paper, for, like the * Maker ” of old, he can 
remember his songs, so that they be repeated 
from mouth to mouth, and in this way 
remembered from age to age without the 
agency either of pen or papyrus, or stylus, 
or waxen tablets. It is in this way that the 
* Odyssey " was remembered, and it is for 
this reason that the poet can claim to be 
something of a creator. 
For the thoughts these children dreamed, 
Fleeting, unsubstantial, vain, 
Idle nothings as they deemed, 


Shadowy as the shadows seemed. 
These remain. 


But after the poet, or rather with him, 
comes the scientist. At least such can be 
claimed of an inventor who, like Mr. Marconi, 
has given an invisible world а voice and 
works with unseen powers, although it be 
he is forced to use material means to convey 
their message to the dull'd human ear. 

Surely the comparison of wireless tele- 
graphy to a “ still, small voice ” is not inapt. 

How often has this voice been dreamed of 
by the poets! Poets are such queer people, 
they take hold of these intangible ideas and 
make them realities. They do hear *“ voices 
in trees," and often in their works they 
foreshadow such a phenomenon as wireless 
telegraphy. For instance, Tennyson, in the 
‘In Memoriam," writes : 

I hear at times a sentinel 
Whn moves about from place to place, 


And whispers to the worlds of space, 
In the deep night, that all is well. 


And all is well, tho’ faith aud form 

Be sunder'd in the night of fear ; 

Well roars the storm to those that hear 
A deeper voice across the storm. 

What better description could one find of 
the invention of Mr. Marconi, which may 
very truly be said to be a sentinel moving 
about from place to place and calling out 
the passing of the hours ? 

But to quote once more this poet, who, 
except for Browning, was the most fore- 
seeing of the Victorian era, there 1з a passage 
in “ Locksley Hall" which is worth con- 
sidering. There the speaker 
dip't into the future, far as human eye could see, 
Saw the vision of the world, and all the wonder that 

would be. 

He sees the future of aviation and the 
aerial fleets of nations “ grappling in the 
central blue." But more than that, he hears : 
Far aiong the world-wide whisper of the South 

wind rushing warm. 
Another remarkable passage which by its 
context rather than by the actual words 
suggests the future voice. 

Mention has been made of Browning as 
being another of our great fore-thinkers. 
Here is à passage from his ^ Fifine at the 
Fair." which. in its metaphorical language 


singularly suggests wireless telegraphy in its 
full development, when it shall form a link to 
girdle the earth and radiating messages 
round the circumference of this planet. It 
is a fine piece of poetic foresight, which was 
written two years before the birth of Mr. 
Marconi : 
the electric snap and spark 

That prove, when finger finds out finger in the dark 
O' the world, there's fire and life and truth there, 

link but hands 
And pass the secret on ! till, link by link, expands 
The circle, lengthens out the chain, and one embrace 
Of high with low is found uniting the whole race, 
Not simply you and me and our Fifine, but all 
The world. 

Let us revert, however, to an age before. 
Shellev, perhaps one of the greatest poets the 
world has ever seen, and one not yet come 
into the full inheritance of his fame, gives 
abundant evidence of his belief in such a 
phenomenon. No doubt, after the manner of 
a prophet, he was unaware of the accuracv 
of his belief. Nevertheless he must have had 
some glimmering of the future, some 
undefined but actual belief of what was to be, 
when he wrote іп“ Prometheus Unbound ” : 
Tis the deep music of the rolling world 
Kindling within the strings of the waved air, 
-Eolian modulations. 

He did not know that he was speaking of 
electricity. It is clear from his imagery 
that he was thinking of the wind which “the 
revolution of the world creates. Still, that 
does not invalidate his prophecy, albeit we, 
the heirs of all the ages, are in a position to 
realise its exact interpretation. 

Probably the most absolute description of 
wireless telegraphy is embodied in the 
following lines of Shelley's revised version of 
Queen Mab," which is known as * The 
D:emon of the World ” : 

Those trackless deeps, where many а weary sail 
Has seen above the illimitable plain, 

Morning on night, and night on morning rise, 
Whilst still no land to greet the wanderer spread 
Its shadowy mountains on the sun-bright sca, 
Where the loud roarings of the tempest-waves 
So long have mingled with the gusty wind 

In melancholy loneliness, and swept 

The desert of those ocean solitudes, 

But vocal to the sea-bird's harrowing shriek, 
The bellowing monster, and the rushing storm, 
Now to the sweet and many-mingling sounds 
Of kindliest human impulses res pond. 

This is indeed the “ Dæmon,” or 
spirit, which 


guiding 


. breathes over the world : 
. . 80 passing strange and wonderful ! 
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And how does it reach humanity ? 
Floating on waves of music and of light 
A chariot of the Daemon of the World 
Descends in silent power. 

For the purposes of the poem the Demon 
is given a personality, and it is represented as 
some invisible, uncreated being, which 
wanders across the sleeping Universe to find 
а creature '* robed in human hues,” to be its 
representative in a world of humans. In 
Ianthe (which for our purpose can represent 
the outward and visible signs of the great 
wonder) the Demon finds such an agent, 
“ Ardent and pure ”—зо he apostrophises 
her : 

Ardent and pure as day thou burnest, 

For dark and cold mortality 

A living light, to cheer it long, 
The watch-fires of the world among. 

Therefore from nature's innir shrine, 

Where gods and fiends in worship bend, 

Majestic spirit, be it thine 

T'he flame to seize, the veil to rend. 

That is the message which he gives. Then, 
taking the spirit in his car, he brings her to 
minister to the world. 

Fast and far the chariot flew : 
The mighty globes that ro!led 
Around the gate of the Eternal Fan» 
Lessened by slow degrees, and soon appeared 
Such tiny twinklers as the planet orbs 
That ministering on the solar power 
With borrowed light pursued their narrower way. 
Earth floated then below : 
The chariot paused a moment ; 
The Spirit then descended : 
And from the carth departing 
The shadows with swift wings 

Speeded like thought upon the light of Heaven. 

That is the guiding star which Shelley 
dreamed of. Just as Spenser in the charac- 
ters of the “ Faery Queen " combined the 
symbols of many things, so the D:emon and 
Ianthe are representative of power and divine 
beauty and human aspirations. They рсз- 
sess the same attributes which belong to 
wireless telegraphy. Wherefore, then, should 
not this wonder of modern times, w hich i 18 an 
equally great conception, though daily 
familiarity has unfortunately somewhat 
obscured its miraculous nature, be included 
in their personality ? 

In conclusion, therefore, wireless tele- 
graphy is the Ianthe of Shellev, or the 
Sentinel of Tennyson, or the Prometheus of 
Longfellow, which 

Holds aloft a flamen lighted, 
Gleaming through the realms benighted, 
As it onward bears the message. 
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Modern Battleships 


Fitted with Wireless Telegraph Apparatus 


One of the Vessels of the Spanish Navy, which is being fitted with Marconi Apparatus. 


The latest addition to the Japanese Navy, the Battle Cruiser “ Kongo," which has a 
Marconi Installation, 


Digitized by Google 
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Effect on the Propagation of Electric 
Waves of the Total Eclipse of the Sun 


HE British Association Committee for 
| radio-telegraphic investigation have 
issued the following statement :— 

“ The forthcoming total eclipse of the sun 
affords an exceptional and important oppor- 
tunity of adding to existing knowledge of 
the propagation of electric waves through 
air in sunlight and in darkness, and across 
the boundaries of illuminated and unillumi- 
nated regions. The eclipse will be total along 
a strip extending from Greenland across 
Norway, Sweden, Russia and Persia to the 
mouths of the Indus. 

" There are two main points calling for 
investigation during the eclipse. In the first 
place, the propagation of signal-bearing 
waves through air in the umbra and pen- 
umbra will probably obey laws different as 
regards absorption and refraction from those 
obeyed in illuminated air. In the second 
place, the strength, frequency and character 
of natural electric waves, and of atmospheric 
discharges, may vary. The variations may 
occur either because the propagation of 
natural waves from distant sources is facili- 
tated or impeded by the eclipse, or, possibly, 
because the production of natural electric 
waves or atmospheric discharges 1s, for some 
unknown reason, affected by the eclipse. 

‘ To investigate the propagation of signals 
across the umbra it will be necessary to 
arrange for wireless telegraph stations on 
either side of the central line of the eclipse to 
transmit signals at intervals while the 
umbra passes between them. This transit 
of the umbra occupies about two minutes. 
It is thus very desirable that the Scandi- 
navian and Russian stations should trans- 
mit frequently throughout several minutes 
before, during, and after totality. But 
stations other than those favoured by their 
proximity to the central line should endea- 
vour to keep a complete record of the 
variations of signals during the eclipse. 
Stations in Europe west of the central line 
and stations in the Mediterranean and in 
Asia Minor may find noticeable changes in 


the strength of signals, particularly long- 
distance signals, between the hours of 10 a.m. 
and 3 p.m., Greenwich time; and it is 
probable that the stations of India and East 
Africa, and ships in the Indian Ocean, may 
feel the effect of the penumbra in the after- 
noon. On the other hand, ships in the 
Atlantic, and fixed stations in Eastern 
Canada, and the United States will pro- 
bably be affected by the penumbra in the 
early morning. At Montreal the eclipse 
(partial) is at its greatest phase at 5.52 a.m. 
standard time. 

** The investigation of strays is of as great 
interest as that of signals. So far as is yet 
known, the natural electric waves reaching 
wireless telegraph stations in latitudes 
higher than 50 deg. appear to travel mostly 
from the south. Thus the greatest changes 
produced in strays by the eclipse will pro- 
bably be experienced at stations in Scan- 
dinavia and Russia, to reach which the 
waves must cross the path of the umbra. 
Atthe same time changes of some kind are to 
be expected in other districts than these, and 
it is therefore desirable that statistical obser- 
vations of natural electric waves be made all 
over the world, and especially at places within 
an earth quadrant of Southern Russia. 


“ The Committee propose to prepare and 
circulate special forms for the collection of 
statistics of signals and strays, especially 
within the hemisphere likely to be affected 
by the eclipse ; they will endeavour to make 
provision for the transmission of special 
signals at times to be indicated on the forms ; 
and they will offer for the consideration of 
the authorities controlling stations near the 
central line a simple programme of work. 

* The Committee would be greatly aided 
in the organisation of this investigation if 
those possessing the necessary facilities and 
wiling to make observations during the 
eclipse would communicate with the hon. 
secretary, Dr. W. H. Eccles, University 
College, London, W.C., at the earliest 
possible date." 
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The Seaboard of Nova Scotia 


How MARINERS ARE PROTECTED. THE “ LURCHER” LIGHTSHIP 


ARINERS will tell you that there 
M is no more dangerous coast than the 

seaboard of Nova Scotia. During 
the winter months the rocky outline is swept 
by great gales and high seas, so that any 
vessel coming close in shore does so at a 
great hazard. The recent wreck of Mr. 
Vanderbilt's yacht off Yarmouth is a suffi- 
cient testimony to this fact, but the incident 
is only the latest of innumerable similar 
occurrences which have given this part of 


the coast the title of “ The Graveyard of 
Ships.” 

Already it has been furnished with light- 
houses and lightships, in order to minimise 
the danger, but now one of the vessels in 
question has been equipped with wireless, 
and there is no doubt it will prove extremely 
useful, both in averting danger and in 
bringing help to the distressed. 

The Lurcher Lightship No. 14 belongs to 
the Dominion Government, and is anchored 
in 60 fathoms of water two miles from the 
Lurcher Shoals. These are particularly dan- 
gerous to navigation and lie some 16 miles off 
Yarmouth on the south-west coast of Nova 


Scotia. The shoal, which is known as South- 
west Breaker, lies parallel with the coast in 
the form of a bar, some three-quarters of a 
mile long and 100 feet wide. It is composed 
of rock and stone, and has a wide gap in the 
middle, which makes it at once doubly for- 
midable and doubly beautiful, for the waves 
throw themselves against it with impetuous 
fury, as though anxious to break through the 
ramparts set up against them, and the white 
spume is thrown high into the air, to fall 
back again in the wash of the retreating wave 
in great flakes of foam. The Lurcher has to 
bear the buffetings of these elemental battles, 
for they produce strong tides and unruly 
seas, which set the anchor ship relling and 
pitching, as one who has been stormbound 
for a whole week on the vessel knows only 
too well. Should any stranger be on board 
when one of the frequent gales occurs, he 
will hardly be comforted by the tale which 


. is retold on every such occasion by the ship's 


crew with graphic force and circumstantial 
detail. How on one such night as this the 
lightship broke from her moorings and drifted 
towards the shoal. The crew, helpless to 
direct the vessel in the teeth of the terrific 
gale, were only able to wait as best they 
might the inevitable shock of the derelict 
vessel against the gigantic teeth of the rocks. 
Then, just as the fatal moment seemed near, 
a high wave turned the siiip, and carried her 
bows foremost to the shore right over the 
narrow gap, so that she arrived without hurt 
on the leeward side of the rock and out of 
the stress of storm and breaker. 

This was years ago, of course, but the tale 
loses nothing in the telling, and with the 
accompaniment of dirty weather it is suffi- 
cient to send a qualm over even the stoutest 
heart. However, the next for.unate visitor 
to the ship will be in a better position to 
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withstand the terrors of the yarn than his 
predecessors, for he will know that whatever 
may happen there will always be the wireless 
to fall back upon, and should the moorings 
fail her once again, help will be within call. 
The Lurcher has been equipped by the 
Canad'an Marconi Co. with a 14 kw. set, which 
enables her to communicate with Cape Sable 
on the one side and St. John, New Bruns- 
wick, on the other. 

Not only is the lightship used as a warning 
vessel for the shoal, but she does a noble 
work in guiding mariners who are nearing 
the Bay of Fundy, for she marks the 
turning point in the course of all boats bound 
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The Marconi Equipment on board the “ Lurcher " Lightship. 


Nine of the Crew of the 


to ports north of the shoal. The Lurcher, 
despite her name,is a princess among her class 
for she carries a crew of 15; that is, about 
double the number which man the majority 
of the vessels of this class. Besides, she is 
magnificently equipped, is built of steel, 
and can, if desired, be navigated under her 
own steam, while throughout the vessel 
electric light is installed. 


OBLIGATORY WIRELESS IN ARGENTINA.— 
It is proposed to make it obligatory for all 
steamers carrying passengers arriving at or 
leaving Argentina ports to be fitted with 
wireless telegraph equipment. 
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On a Variable Condenser with 
a Square Law.” 


By W. DUDDELL, F.R.S. 


are in considerable use, especially in 


(sre in rosea variable condensers 


connection with wireless telegraphy. . 


In using these condensers for the purpose of 
measurement it often happens that the 
quantity to be measured is proportional to 
the square root of the capacity of the 
condenser; for instance, in wave-meters of 
the Donitz type, which consist of a fixed 
self-induction and a variable condenser, the 
condenser being set to resonance, the wave- 
length is approximately proportional to the 
square root of the capacity of the condenser. 
For this reason it would be convenient in 
many cases if the capacity of the condenser 
were proportional to the square of the 
distance traversed by the moving part. 
Rotating-sector condensers, consisting of 
a number of plates or sectors which move in 
and out between a number of fixed ones, are 
often used in wireless telegraph receivers. 
In this case the capacity, except near the 
extreme ends of the scale, is very nearly 
proportional to the angular displacement of 
the moving plates; in fact, in a well-con- 
structed sector condenser if the capacity be 
plotted against the angle a straight line will 
be obtained except at the two extreme ends 


of the scale. This straight line does not, . 


however, pass through the zero point. It 
generally passes through such a point that 
if a small number of degrees (say 4 or 5 in 
a good condenser) be added to the readings 
of the condenser then its capacity is strictly 
proportional to this quantity. | 
With condensers of this type used in 
resonating circuits it will be found that if 
the capacity of the condenser be chosen so 
as to be convenient for tuning at the lower 
end of its scale, then, owing to the fact that 
the wave-length is proportional to the 
square root of the capacity, the longer wave- 
lengths at the top of the scale will be unduly 


ЕС; Ап original contribution to the Journal of the 
Institution of Electrical Engineers. 


separated, or if the wave-lengths are con- 
veniently spaced at the top of the scale, they 
are too closely crowded together at the 
bottom. 

À number of experimenters have recog- 
nised the advantages, in certain cases, of 
what may be termed a square-law variable 
condenser; and various arrangements have 
been proposed and constructed to attain this 
result. In particular, Mr. C. Tissott has 
proposed a condenser in which one set of 
lozenge-shaped plates (see Fig. 1) slide in 
and out of a corresponding set of similarly 
shaped plates. 

It is evident that the same result can be 
obtained with the rotating-sector condenser 
provided the plates be given the correct 
curve. Probably a number of experimenters 
have already worked out the correct curve, 
but the author is unaware of where the results 
are published. The object of the present 
note is to put on record a curve which has 
been tried for the purpose, and the results 
obtained. 

The problem is very similar to that worked 
out by Ayrton and Mather in the design of 
their electrostatic voltmeter, which is essen- 
tially a variable condenser having a definite 
law in order to obtain the required scale. 
The main difference is that in the case of the 
electrostatic voltmeter the rate of change 
of the capacity with regard to the angle 
determines the scale, and the zero capacity 
is of minor importance ; whereas for the 
square-law condenser the actual capacity is 
required to be proportional to the square of 
the angle, and the capacity at zero position 
must be as small as possible. 

There are à number of possible combina- 
tions of curves which give the required 
results. We have two sets of plates to deal 
with ; and in what follows it will be assumed 
that the moving plates are fixed to a spindle 
and are capable of rotation through an angle 


t Journal de Physique, vol. 2, p. 719, 1912. 


тта cv Mi. en Ш.г TL Rane? pum, P ——^- —— ——— — 


Р 


FT nn — pem "R, o ЖЫР 


THE WIRELESS WORLD 


-— ЖАА. — — A —————— ———————MM————— M Á—ÀÀ—— ——— À— M —MÀÀ i — —— 


of approximately 180 degrees, and that 
during this rotation the moving plates enter 
between the fixed plates. It will also be 


Fig. 1. 
assumed that the perpendicular distance 
between the moving and the fixed plates is 
a constant, and in general small compared 
with the linear dimensions of the plates. 

If this be the case, the capacity of the 
condenser is merely proportional to the area 
of the moving plates that are within the fixed 
ones, plus a small correction due to the edge 
effect, which will be considered later. In its 
simplest form the problem is therefore to 
design the shape of the edges of the plates 
so that the area of the moving plate enclosed 
by the fixed plate is proportional to the 
square of the angle through which the 
moving plate is rotated. There are four 
possible simple cases :— 

The inside bounding edge of the fixed 
plate may be a semicircle concentric with 
the spindle, and the outside edge of the fixed 
plate may be so large that the moving plate 
never projects beyond it, so that its shape 
need not be taken into account ; combined 
with :— 

(a) A moving plate which has its outside 
edge shaped to a suitable curve (see Fig. 2a). 

(b) A moving plate, of which the outside 
edge is part of a circle concentric with the 
spindle and the inside edge part of a spiral 
curve (see Fig. 25). 

The moving plates may have their outside 
edges parts of circles concentric with the 
spindles ; combined with :— 

(a) A fixed plate which has its inside edge 
constructed to a curve and the outside edge 
so large as not to have any effect (sce 
Fig. 3a). 

(b) A fixed plate, of which the inside edge 
is part of a circle and the outside edge is 
shaped to a curve (Fig. 3b). 


There is no difficulty in working out curves 
which will approximately suit these four 
cases. There are also a number of other 
cases where both the fixed and the moving 
plates have their edges cut to special curves, 


Fig. 2a. 


but there appears to be no special reason for 
their adoption, and they are certainly more 
complicated to make. 

In choosing between the four types men- 
tioned above, two considerations have 
guided the author to adopt the type shown in 
Fig. 2a. First, it 18 essential that the 
moving plates shall be mechanically strong ; 
secondly, the capacity of the condenser when 
the pointer is at zero must be made as small 
as possible. It is usual with sector conden- 
sers, in order to make the capacity perfectly 
definite at low values, to line the case with 
conducting material and to connect the fixed 
plates and the interior conducting surface 
of the condenser together. It is therefore 
necessary, in order to have a low zero 
capacity, that the moving plates should 


Fig. 2b. 
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have as little outside surface and should be 
kept as far away from the case as possible. 
In this respect the type shown in Fig. 2a 
is good, compared with the other three 
types, because the latter have a considerable 
length of the edges of the moving plates at 
a distance from the spindle and therefore 
nearer to the lining of the case. From the 
mechanical point of view the type shown in 
Fig. 2b is very unsatisfactory, as it is diffi- 
cult to support the moving plates from the 


Fig. За, 


spindle and avoid possible risk of deforma- 
tion. The type illustrated in Fig. 3a is 
mechanically satisfactory, but in that shown 
in Fig. 3b there is again the difficulty of 
inadequate support—this time of the fixed 
plates. 

The final choice has therefore to be made 
between the types illustrated in Figs. 2a and 
3a. The curve for the edge required is 
practically the same in these two cases. In 


Fig. 3b. 


view of the fact that it seems easier to get 
a small zero capacity with the type in Fig. 2a 
than in that of Fig. 3a, the former was 
finally adopted. 

The problem resolves itself into the 
following :—Let r (Fig. 4) be the radius of 
the inside edge of the fixed plates, x be one 


of the radii of the curve, and 6 the angle 
through which the moving plate is rotated 
from its zero position. The problem is to 
make the area a b c, bounded between the 
curve and the circle of radius r, proportional 
to the square of the angle 6. This leads to 
the following formula for the curve :— 
1 =4КӨ + т, 

where Ё is a constant such that the area 
A=k@. 

In the actual condenser constructed the 
radius r was first taken at 2 cm. and 4k at 
36/7, the angles being measured in radians. 
In this case we have the area A = 9/7 6? and 
the equation to the curve is z? = 36/7 0 + 4. 

Or if 0 is measured in degrees, by 

2° = 0:2 +4, 
which is represented by the curve given in 
Fig. 2a. 

The capacity of the condenser at any 
position 0 may be easily calculated, since 
capacity in mfd. = A/tx 2n x 8:86 x 10-8, 


Fig. 4. 


where A is the area of a plate in position 6; 
t is the perpendicular distance between the 
plates, and л the number of moving plates— 
always assumed to be one less than the 
number of fixed plates. 

The condenser as made consisted of 13 
moving plates and 14 fixed plates, the clear- 
ance between the moving plates and the 
fixed plates being approximately Imm. 
When finished, the condenser was tested and 
its curve plotted. It was found that the 
capacity was not strictly proportional to the 
square of the angle. A consideration of the 
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edve effects which have so far been neglected 
shows that this might be expected. It also 
shows that an improvement can be made by 
increasing the radius r without altering the 
shape of the curve. The radius was there- 
fore increased by 3 mm. and the condenser 
was re-tested. 

The calibration curve of the condenser 
can be very closely represented by a formula 
of the form— 


capacity =a 4- b 6 + c6, 
in which the constants a,b,c,have the 
following values :— 


Before increasing radius r: a 0-022, 
b 0:017, c 0:0672. 
After’ increasing radius r: а 0-025, 


b 0-0035, c 0:0659 
where @ is measured in radians and the 
capacity in millimicrofarads. 

It will be evident from the above figures 
that the increase of the radius has greatly 
improved the condenser and nearly made the 
term b negligible. Possibly, a slightly 
greater increase would have further improved 
matters. Although it has not been possible 
to get the initial capacity “а” as small as 
one would like, nevertheless the condenser 
has proved very convenient in use, and it is 
hoped that the above data may save some 
other experimenters from going through the 
work a second time. 


Intensity of Wireless Signals accord- 
ing to the Season and Time of Day.— 
According to P. Schwarzhaupt, the intensity 
of wireless signals is often found in the 
tropics to be four times as strong at night as 
in the daytime. Consequently, one would 
expect to find even in temperate regions 
some variation of the intensity according to 
the time of day and the height of the sun. 
The experiments of H. Mosler, published in 
the Electrotechnische Zeitschrift, were made 
between Norddeich and a station 420 km. 
away. To avoid errors, a mirror galvano- 
meter was used for reception with a sensitive- 
ness of 1:10-9 amp. for a distance scale of 
] m. The writer ascertained that in the 
course of a day there were no noticeable 
variations in the intensity. Even on the 
different days of the year the receiving 
intensity is practically the same; conse- 
quently, it is independent of the height of 
the sun. On the contrary, at night there 


were important variations according to the 
time of year. In spring and autumn the 
intensity at night was double that in the 
davtime ; in summer, on the contrary, the 
difference was scarcely noticeable. It was 
found also that the receiving intensity was 
not affected by the pressure of the atmo- 
sphere, variations of temperature, the speed 
of the wind, or the degree of humidity. 


# * 
The following is a table of the relation of 


the intensity at night to that in the daytime 
for the different months of the year :— 


February 2:06 
March 2:07 
April ... 2:20 
Mav ... 1:29 
June ... in 1:09 
July ... x "m с we 122 
August (not recorded owing to 
severe atmospherics)... “a. = 
September = ne 2°14 
October 2:82 
November 3'15 
December 1:79 


January Н js $us 
The author has noticed very great varia- 


-tions in intensity during a single night. In 


one instance, in seven minutes the intensity 
doubled, and then reverted to its former 
strength ; in another, the intensity at night 
was about eight times that of the daytime. 
The theory of Heaviside explains these 
phenomena fairly well. He assumes that at 
a height of from 50 to 100 km. there is an 
ionised layer which reflects the waves towards 
the earth. During the day, owing to the 
light of the sun, this laver is at a great depth 
and is reflecting more rapidly, so that the 
transmission becomes weaker. It has been 
proved that such a layer exists after sunset 
by means of spectroscopic experiments. The 
writer has found that the light of the moon 
has no influence upon the waves. 


According to the Electrical. World a con- 
ference was held recently between Mr. 
Josephus Daniels, the Secretary of the Navy, 
and Capt. George R. Clark, commandant of 
the United States naval training station at 
Great Lakes, Ill., when it was decided that 
a high-power radio station and plant should 
be erected at the latter place. The Great 
Lakes station is near Lake Bluff, Ill.. on the 
shore of Lake Michigan, and about 30 miles 
north of Chicago. 
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A Transatlantic Wireless Station 


On An Historic 


ORMERLY a great and flourishing 

city, afterwards a crumpled mass of 

Tuins overgrown with rank grass and 
almost obliterated from sight, Louisbourg is 
again waking to life. Not exactly on the 
old spot, but a few miles to the north, the 
little town of to-day boasts of some 2,000 
inhabitants. A few years ago it was little 
more than a hamlet, but, owing to its position 
on the coast of Nova Scotia, it has since come 
to be one of the chief centres of the cod- 
fishing industry ; while quite recently the 
Dominion Coal Company determined to 
make it their chief winter port, thereby 
giving it a commercial prestige, which shows 
hopeful signs of increase ; now it is to be- 
come one of the chief centres of Anglo- 
American communication, for the Canadian 
Marconi Company have erected their new 
high-power station. here for wireless com- 
munication across the Atlantic, in order to 


The Siege of Louisbourg, 1758, from a Dr 


Site— Louisbourg. 


cope with the continually increasing traffic 
The possibilities of this new enterprise are 
boundless, and promise to Louisbourg an 
era of prosperity which will go far towards 
reinstating the township in its former 
exalted position among the cities of the 
New World. 

Louisbourg has too long been negtected ; 
it is claimed to be the nearest port to Great 
Britain on the American Continent, and it 
is therefore likely to become of increasing 
importance to British trade. At present the 
rail communication is limited to a private 
line, The Sidney and Louisbourg Railway, 
which forms a junction with the Inter- 
Colonial Line, and connects Louisbourg 
Wireless Station with its power station at 
Glace Bay. The station is now in full 
operation, working a Duplex System in 
conjunction with the stations belonging 
to the English Marconi Company at Letter- 
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frack and Clifden, in Ireland. The 
station at Louisbourg represents 
the last word in high-power wire- 
less land station construction, for 
it embodies all the latest improve- 
ments in wireless science; it is 
the first station in the world to 
work with the Duplex System, 
which permits of the simultaneous 
transmission and reception of 
messages at the same operating 
house, while another important 
invention which has been intro- 
. duced here is the automatic 
transmission device, by means of 
which it is possible to handle 
messages at the rate of 100 words 
per minute. The whole of the 
operating staff of the Glace Bay 
station has been transferred to 
Louisbourg, where spacious and 
comfortable quarters have been 
provided. The engineers, however, remain 
at Glace Bay, the plant there supplying 
the necessary power for Louisbourg. 

Such, then, are the new conditions pre- 
vailing in the small town which has arisen 
on the ashes of the older city, and let us 
hope that under the new auspices it will 
recover some of ite former glories, and be to 
Great Britain what the first Louisbourg was 
to Greater France. 

It is just two centuries ago that the French 
landed here and claimed the territory for 
their country. After the Treaty of Utrecht, 
in 1713, the Ministers of King Louis XIV. 
decided that if they were to retain their 
hold on new France they must effectually 
guard the eastern approaches to the 
St. Lawrence. For a long time they were 
undecided what was the most advantageous 
site to select for this purpose, but at length, 
in 1719, their choice fell on the narrow neck 
of land on the harbour’s southern shore. 
These preliminaries accomplished, ships 
bearing hundreds of workmen were sent 
forth from old France and the building of 
Louisbourg began. 

Three hillocks marked the site of the 
proposed city, and on these the engineers 
took advantage to erect strong defence 
works. The highest was made the citadel 
of King’s Bastion, and contained the 
Governors House, the Church of Notre 
Dame des Anges, and the Barracks. The 


Operators' Quarters at the Wireless Station, 


line of works extended from the harbour on 
the one side to the sea on the other. Near 
the harbour was the town's principal gate, 
defended by a spur, and on a demi-bastion 
was planted a strong battery of guns, which 
could entirely cover the entrance to the 
harbour. On the sea side was the Queen's 
Bastion, fortifications of enormous strength, 
while closer to the low-lying shore was a 
demi-bastion, “ La Princesse," from which 
a wall extended eastward practically enclos- 
ing the city. The whole of the outer works 
were constructed on the system of the 
celebrated Vauban. First came the smooth 
turf of the Glacis, which rose from the 
surrounding moor to the parapet's edge. 
Four feet above was a narrow banquette, 
upon which infantry could stand in shelter 
and sweep with their musketry the slopes 
of the Glacis beyond. Beneath the ban- 
quette was a 20-ft. wide covered way, 
where troops could muster and mapeuvre ; 
while nearer the city was an 80-ft. wide 
ditch. The walls were 35 ft. high, crowned 
by a rampart, which enclosed an open space 
for the cannon, placed with their muzzles 
opening outward through the parapet 
embrasures. The city was almost im- 
pregnable, and it was the pride of Louis 
Quinze and his Ministers. The plans and 
documents drawn up by the engineers 
employed for this purpose are still to be 
seen in the French Colonial Archives, 
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and are models of and 
architectural skill. 

Under such favourable conditions it was 
not long before an important and wealthy 
town arose. Traders in those uncertain 
times found it to be a safe harbour, and mer- 
chant ships of every description made it 
their rendezvous. 
“English, Spaniards, 
Portuguese, Basque 
Dutch and Baston- 
nais all come hither,” 
wrote an English 
captain in 1740. 
“There is one good 
inn, the ‘ Lion d’or,’ 
and three others 
—all generally 
crowded. The 
Governor 1з very 
hospitable to the 
officers, апа sets 
a bountiful table 
with the best wines.” 
The streets must 
have witnessed many 
à lively scene; 
soldiers їп their 
white uniforms, sub- 
alterns resplendent 
in searlet and gold 
lace, naval officers 
in blue, governors, 
dandies decked out 
in all the peacock 
beauty of their 
times, great ladies in 
satin and brocade 
made a brave show, 
and set off by their 
contrast with the 
meaner population 
of workmen and 
dependents and 
slaves. Monks and missionaries were 
also to be seen, for " Our Lady of the 
Angels " had to be served, and the spiritual 
needs of the subjects of the most Christian 
King were not to be denied. The world 
went very well then. 

But the sun of Louisbourg's prosperity 
was soon to suffereclipse. In 1744 war broke 
out between France and England, and the 
Governor of Massachusetts was advised by 
certain English prisoners who had been 
held captive in Louisbourg fortress that an 
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attack on the city, if well carried out, 
would in all probability be successful. 
Accordingly arrangements were made. 

One night in April, 1745, just at the close 
of a public ball, a captain, attired in night 
clothes, rushed into the chamber of the 
Governor, M. Duchambon, to report that a 

strange fleet had 

been sighted enter- 
ing Gabanus Bay, 
five miles distant. 

This fleet landed a 

colonial force of 

some 2,000 men, and 
the siege of Louis- 
bourg was com- 
menced. It was 
arduous work for 
the besiegers; the 
harbour was found 
to be impregnable, 
and so artillery and 
stores had to be 
_ landed at another 
point on the St. Law- 
rence, and this could 
be done only with 
the utmost difficulty. 

Indomitable perse- 

‘verance, however, 

succeeded, batteries 

were thrown up 
round the town, 
heavy guns mount- 
ed; and the bom- 
bardment of the city 
commenced. It con- 
tinued practically 
without intermission 
for 49 days, at the 
end of which time 
heavy casualties and 
great privation 
forced M. Ducham- 
bon and his depleted garrison to surrender. 

When news of the disaster reached 
France, the nation was thunderstruck ; it 
was the heaviest blow of a whole year of 
disaster, and she made every effort to retrieve 
her adverse fortune. A great fleet was sent 
out from Cherbourg, under the command of 
the Due D’Anville, with orders to recapture 
the city and ravage Boston. But it was 
not to be; a terrific storm scattered the 
ships, and when D’Anville arrived Ne 
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hopeless, and so great was his disappoint- 
ment that he succumbed to an apoplectic 
stroke. He was buried on an island which 
to-day is known as Halifax Harbour. 

His Vice-Admiral, Destournelles, gave up 
the forlorn hope, much to the chagrin of his 
officers, who passed such malicious reflections 
on his honour that he 
committed suicide ; 
thus the expedition 
ended, but England 
did not long retain 
her conquest, for 
utter the peace of 
Aix La Chapelle, 
Louisbourg was re- 
stored to France. 
Then with great 
pomp and ceremony 
the body of the. 
ill-fated D’Anville 
was interred before 
the altar of “ Notre 
Dame des Anges.” 

Once again France 
enjoyed the posses- 
sion of her beautiful 
city, but again only 
for a short season. 
In 1758 another - 
phase of the war | 
broke out, and this | ~ 
time the young 
Englishman General 
Wolfe was com- 
manded to lay siege 
to the town. Six 
weeks of suffering 
for the inhabitants, 
and Louisbourg was 
once more in the 
hands of her enemies. 
The triumph of a 
conqueror must be 
heavily alloyed with pain. Wolfe, writing of 
this incident to his mother, concludes “ І 
went into Louisbourg this morning to pay my 
devoirs to the ladies, but found them all so 
pale and thin with long confinement in a 
case-mate that I made my visit very short." 
During the siege over 1,000 men had been 
slain. It was from this city that Wolfe set 
out on the expedition to Quebec, which won 
him fame and death. 

After the fall of Quebec into the hands of 
the English, the conquerors decided that 
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Louisbourg must cease to be. Orders were 
given, and for a whole year the work of 
destruction was carried on by soldiers 
selected for that purpose. The guns were 
carried to Halifax, Boston and New York. 
The great cross of our Lady of the Angels 
was taken down, and now reposes in the 
library of? Harvard 
University, and the 
bell has found a home 
in the Château de 
Ramezay at Mont- 
real. The orna- 
mental stones of the 
city gates and the 
Governor's house 
were carried away 
to adorn Colonial 
mansions; one of the 
beautiful carved 
chimneypieces i8 now 
in Halifax, another 
in Charleston, South 
Carolina—Sic transi 
gloria mundi ! 

For а century 
Louisbourg was to 
be amongst the waste 
places of the earth ; 
now it is called again 
into existence ; per- 
haps for a less 
ostentatious and 
romantic work, but 
who shall dare say 
that its new existence 
will be less historic or 
less important? 
History is not dead. 
We of the twentieth 
century are making 
history in our own 
way, and perhaps 
that is a nobler and 
a more potent way, for it is the way 
of peace, and the conquests of peace 
outlive the conquests of war. As for 
romance—romance is nothing but the mist 
of years through which we see the past ! 
The Wireless Station may not, to the modern 
sense, appear as splendid as an ancient city 
built at the command of Le Roi Soleil ; that 
is because we have not yet attained the right 
perspective ; and we must leave it to future 
generations to appraise at its full value the 
work that is now being done. 
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Aerials and their Radiation Waveforms,—l. 


By H. M. DOWSETT. 


field of electric strain generated at a shown in Figs. 2, З and 4. 
The direction of travel is normal to the 


convexity of its front and it leaves the aerial 
conductor at right angles. The front of the 
wave takes its centre from P, the back from 
L, and the wave-length is four times PL. 

Fig. 4 shows that part of the back of the 
wave must travel into the earth. There it 
changes into earth currents and is opposed 
by other currents equivalent to the corre- 
sponding part of the earth image of the wave 
which neutralize it. 

Fig. 5 shows five waves leaving one 
y side of the aerial, and brings out the fact that 


| ‘IG. 1 represents the wave-front of a The expansion of the wave in Fig. 1 is 


point P, travelling up an aerial PL, 
and returning along the earth EE. PL is 
a thin vertical conductor of negligible 
capacity relative to the earth. The rate at 
which the strain travels along the aerial is 
therefore the same as its speed in free space, 
and the wave-front in the plane of the aerial 
is a semi-circle. 


Ж i 
Fig. 1. Fig. 2. Fig. 3. P d 
If EE is a perfect conductor, the field P d үа 
which cuts it results in surface currents. fd we 
These currents are the exact equivalent of "fe "t Ке 
an earth wave shown dotted, the image of T; P d we 
the wave in air. The reaction between the "i "d d quU ! 
waves in air and their earth images corre- / | Pi / cs p 
spond to the reaction between the waves - EP E. re P d 
in air and the earth surface currents. The A «К А7; Pd 
travel up the aerial and return along the j | Lo 71 7 / 
earth is therefore equivalent to a half-wave | / RR 
! 
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in space. 
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/ d "o d PEN S: cally meet at the zenith ; also they would be 
PR a a PN ж, | \ pointed and not rounded at the top. 
y. 4 | If the aerial has capacity, the wave travels 
slower along it than through free ether, and 
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the length of the aerial. 

Figs. 6 and 7 represent a half-wave 
and two waves respectively, where the 
| wave-length is five times the length of the 

! aerial but the lag is supposed to be 
| confined entirely to the space occupied by 
the aerial itself. The peaks of the waves 
still practically meet at the zenith. But the 
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whole wave grows out of the aerial, and 
therefore is initially affected right through 
with this lag, Fig. 8. 
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That part of the wave 
which leaves the aerial first, 
the part nearest the earth, 
will have thrown off some 
of this lagging effect and 
have accelerated when the 
top part of the wave is still influenced by it. 

Fig. 9 shows this wave expanded. Both 
the top and the bottom part will finally 
accelerate until the normal speed in free 
ether is obtained. This involves a small 
change in curvature of wave-front for the 
first few wave-lengths, and then a constant 
curvature. 
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Fig. 9. 
It will be seen that these wave loops do 
not meet at the zenith, that the acceleration 
after leaving the aerial tends to send the 


wave tops higher into space; also that the 
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back of each half-wave ір its march forward 


cuts off the backward expanding part of the 
wave top and leaves it pointed. 
Fig. 10 shows a_ half-wave 
leaving a bent aerial, the relation 
of height to length being 1 : 2 
and the capacity of the aerial 
being supposed to influence only 
that part of the wave travelling 
` immediately along it. 
N Figs. 11, 12 and 13 correct for 


YN the retardation in the neighbour- 


\ hood of the aerial and show the 
wave expanding from a-half 
to three-quarters and to one 
wave-length. The relative size 
of the two loops in the plane 
of the aerial is proportional to the energy 
sent in the two directions. Fig. 13 also 
indicates the amount of wave energy 
radiated from the bent pait of the aerial 
normal to the earth which is dissipated in 
surface currents. 
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Fig. 13, 


Fig. 14 shows an umbrella aerial of height 
equal to the length of any one of its ex- 
tensions and the half-wave wave-front 
which would result if it had negligible 
capacity. 


Fig. 14. Fig. 15. 


Fig. 15 shows the modified front if the capa- 
city increases the wave-length from four to 
five times the length measured from ground to 
the end of one extension. The outer curve 
would result if the lag in speed occurred 
only along the aerial, while the inner curve 
corrects for lag also in the space surrounding 
the aerial. The radial horizontal con- 


— ductors screen the space im- 


mediatelv above them from 
the disturbance proceeding 
from the central aerial. The 
wave-front therefore leaves 


\\ 


Fig. 16. 


the aerial normal to the underside of the 
umbrella. 

The bending down of the conductors causes 
a distortion in the field which the 
field tends to resist. The peak P, 
therefore, will be a little higher 
above the earth than the end of the / 
aerial. i 
Fig. 16 shows two waves the | 
second of which has just left the 
aerial. The peaks of the waves do 
not extend so high into space as 
those from a vertical aerial. 
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Fig. 17 shows a half-wave and 
two waves leaving an umbrella 
aerial of similar capacity to 
No. 16 but with lowered extensions. 
The effect of this change is to 
vertical part of the 
aerial to absorb energy from the 
back of the wave as it gets away, 
to increase the loss due to radiation earth- 
wards, and to still further lessen the ex- 
tension of the wave vertically into space. 
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Fig. 17. 


Insulated Joints in the Wire Guys for Masts. 
By H. R. S. 


HE masts or towers required in 
wireless telegraphy for supporting 


the aerial are rarely of the self- 
supporting type, although there are many 
notable examples to the contrary—such as 
the Eiffel Tower and the Arlington Tower. 
Having decided on the maximum pull of 


it is difficult to settle what the maximum 
pressure of the wind 1s likely to be, because 
some doubt exists regarding the maximum 
wind velocity and how this velocity 
varies with the height above the ground. 
Further, it is certain that the wind does 
not blow simultaneously with equal velocity 


Fig. 


the aerial! and on the maximum pressure to be 


allowed for the wind, it is easy to calculate 


the maximum stress to which any parti- 
cular guy торе may be exposed, and thence 
deduce the size of the wire rope required. 
Incidentally, it may be pointed out that 


1. 


over а large area, but Ше variation is not 
known. 

Also the shape and inclination of a member 
affects the wind pressure on it. The shield- 
ing effect of one member on another behind 
it in the path of the wind has to be estimated, 
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and, finally, the increase of surface due to 
ice coating has to be allowed for. All these 
matters, however, are engineering problems 
of a similar nature to those which have to be 
considered when designing, say, a bridge. 
In the case under discussion a further 
consideration enters, imported by “ wire- 
less" requirements, viz.: these guys must 
not be continuously metallic from the mast 
to the ground, but must be split up into 
sections jointed together by insulators, or 
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quently does not bear evenly, the pressure 
on the porcelain will be extremely intense 
at those points where the rope is in the 
contact, the porcelain will be cracked at these 
points, and the insulator will fly to pieces. 
To make these loops as flexible as possible 
a particular variety of wire rope having а 
hemp core is used, and it is further served 
with tarline; & cushion is thus obtained 
between the wire rope and the suríace of the 
porcelain, greatly helping to distribute the 


ron 


Fig. 2. 


else high-frequency currents would be 
induced in them, causing considerable loss 
of power, thus reducing the efficiency of 
transmission. 

The electrical qualities of these insulators 
are all-important, as the difference of poten- 
tial to be withstood is of the order of several 
thousands of volts; they are, therefore, 
subjected to severe electrical tests, or, at any 
rate, a certain percentage of each batch 
are so tested. Unfortunately, the material 
which is electrically best suited, viz., 
hard vitrified porcelain, is mechanically 
weak and brittle, and consequently some- 
what difficult problems have to be solved 
to obtain a satisfactory insulator that will 
safely withstand a pull in a guy rope of, 
say, 20 tons and over. 

The form of insulator shown in Fig. 1 
is satisfactory, at any rate for guy rope 
pulls not exceeding 15 tona, and is generally 
employed. It is specially made by hand by 
Messrs. Taylor Tunnicliffe, of hard vitrified 
porcelain, and is highly glazed, so as to 
accumulate as little dust as possible. The 
way in which it is used with wire rope is 
shown in Fig. 2, and it will be observed 
that the two wire ropes to be connected by 
the insulator are looped together, so that, 
should the insulator be fractured, the guy 
will not part. These loops of wire rope are 
laid in the deep grooves formed in the body 
of the insulator, and the manner in which 
the rope beds itself into these grooves is 
an important factor as regards the strength 
of the joint. If the rope is stiff, and conse- 


pressure and preventing the local cracking 
referred to above. This serving has, how- 
ever, a further use, because, should the 
insulator fail, it flies into small pieces and 
the sharp edges may cut into the strands 
of the wire rope, causing a failure of the stay. 
The test results given in the following 
table illustrate these points. 
Pull at which Insulator failed. 


13 tons, burst without warning 
and completely. Tarline 
cut, but wires undamaged. 

3 in. circum. hemp core, 22tons, bursting violently and 
served with tarline. completely. Tarline cut, 
but wires undamaged. 

17:4 tons, burst without warn- 
ing. Strands cut by sharp 

pieces of broken porcelain. 

The manner in which the wire rope is 
jointed or spliced on itself to form the loop 
is a matter which requires great care and 
good workmanship, and several failures have 
been due to imperfect work in this detail. 

For example, some years ago a 400-foot 


tower at Machrihanish came down, and, 


Description of wire rope. 


2} in. circum. hemp core, 
served with tarline. 


3 in. circum. solid core, 
not served with tarline. 


Fig. 3. 


although it was not absolutely proved, there 
is good reason to believe that the failure was 
caused by the drawing out of the ends of the 
wire rope, which had been imperfectly 
soldered into the sleeve, as shown in Fig. 3. 
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Some Notes on Wire Ropes. 
By F. E. R. 


TEEL wire ropes in the hands of com- 
н men are in most cases better 

and safer than chains, however well 
made. The strength of a chain is the 
strength of its weakest link, whereas if a 
strand in a wire rope breaks, it does not mean 
that the whole rope will fail. 

Wire ropes have also to a great extent 
replaced hemp and manila ropes, especially 
in countries where the climate has a bad 
effect on the latter; the wire ropes are less 
cumbersome for hoisting, etc. ; for instance, 
a hemp rope for hoisting sections in the 
erection of masts would be much more 
unwieldy than a steel rope of the same 
strength. "They are also much more suitable 
for staying the masts, as they can be made 
taut ; whereas, if a hemp rope is made taut 
and then gets wet, it is liable to fail owing to 
shrinkage. 

These ropes are stronger than the material 
from which they are made, for the following 


reason. 
* * * 


The wire from which the rope is made 
up is at first about twice the diameter of the 
finished wire ; it is then reduced in size by 
being drawn through a hard-steel draw- 
plate. The result of this drawing action is 
to compress the steel and at the same time 
to form a hard skin on the outside of the 
wire. This skin is, in fact, a thin cylinder 
which keeps the steel compressed, therefore 
increasing the density, and hence the 
strength. 

This cylinder is perfectly elastic, but not 


so ductile as the steel inside. If the 
cylinder is broken in any way, the strength 
of the rope is reduced from 5 per cent. to 10 
percent. New ropes are often reduced this 
amount in strength owing to kinks getting 
in the rope. 

The use of small winding drums is also 
another cause of this skin becoming cracked. 
The use of a small drum is the cause of a 
still more serious action. A rope may pass 
round a small drum or pulley perhaps a 
thousand times, and then suddenly fail, 
the reason being the repeated bending of the 
wire. So that, while kinks usually only 
reduce the strength of the rope, the use of 
small winding drums or pulleys is even 
more dangerous. Steel wire ropes are more 
flexible than iron ones, but a bad kink will 
do more harm to a steel rope than to an 
iron one, as the iron rope is more ductile. 

This damaging action by bending depends 
also on the speed of the winding drum or 
pulley over which the rope passes. For slow 
speeds the size of drum should not be less 
than 80 times the diameter of the rope, and 
for high-speed winding from 120 to 150 times 
the diameter. Guide pulleys may be less, as 
the rope does not pass all the way round them. 
They should never be less than 50 times the 
diameter of rope. 

* ж K 


The weakest point in a rope is at the 
capping, or where it is attached to the crane 
hook, or to the anchor in the case of a stay 
for a mast. 

The best method of capping, in fact the 
only satisfactory method, is as follows : 

About 6 inches from the end the rope is 
seized. The wires are then frayed out, well 


cleaned, and put into a cone-shaped casting ; 
then white metal is run in. The efficiency 
of a rope capped in this way is from 95 to 
99 per cent. 

The efficiency of a spliced rope is from 
60 to 80 per cent., depending on the man 
who makes the splice. 

The method of capping a rope by splicing 
a thimble into the end is usually quite good 
if made by an experienced man. A straight 
splice is in general nearly as strong as the 
rope itself, but when it is bent to take the 
thimble the wire is not uniformly loaded, so 
that if it were spliced for double the usual 
length i& would not be anywhere near the 
strength of the rope. | 

The first method also has the advantage 
that it does not require skilled labour, as is 
the case with a spliced capping. 

The efficiency of ropes using the various 
kinds of screw-grips is from 30 to 50 per cent. 
The use of any type of grip which tends to 
deform the rope is bad practice ; in the first 
case because it crushes the rope, and secondly 
because the rope is not uniformly loaded. 

The efficiency of a rope is worked out in 
the following manner: 

The rope is first fractured in the testing 
machine in the usual manner. Then each 


separate wire is fractured in а smaller 
machine. 
Efficiency = Total load required to fracture rope 


Example —A rope consisting of 49 wires failed at 20 tons. 
Each of the 49 wires failed at 9 cwt. 
20 


Then efficiency —9 x 49=90°7 per cent. 
9 , 
* * * 


Wire ropes are layed up in two different 
ways. (1) Ordinary Lay. The wires in the 
strand are laid right-handed, and the strand 
layed up left-handed in the rope. Ropes 
layed up in this manner are cheaper to make, 
and are, or should be, only used for stays 
and guys, and never for hoisting ; the reason 
being that they wear out very quickly 
owing to only а small proportion of the 
Wires coming in contact on the drum. (2) 
Lang's Lay. In this method the wires in 
the strand and the strand in the rope are 
both layed up the same way, and hence have 
a smoother surface and no sharp corners as 
in the ordinary lay. This rope wears 
uniformly. 

No general formula can be given for the 
strength of wire ropes, for the simple reason 
that they vary so much with different makers, 


Sum of the loads required to fracture each wire. 
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If first-class ropes are used, however, the 
following are sufficiently accurate : 
C=Circumference, measured in inches. 
Breaking load in tons=3 C? (steel). 
Breaking load in tons—3 C (iron). 
The following 1s an actual test on a steel 
wire rope, 4 inches in circumference : 
Actual breaking load in tons=51-7. 
From 3 C? breaking load in tons=48-0. 
So that if dealing with first-class ropes the 
3 C? is quite safe. 


* * * 


CONCRETE MIXING, 


" ANGLO-INDIAN " writes to us as follows : 
“I have consulted various books on the 
subject of Salt Water for Concrete-mixing. 
with the result that I am still in a difficulty. 
My position is this: The only water readily 
available is sea-water, and to obtain fresh 
water means that 1t has to be carried from a 
river some eight miles away, which will mean 
considerable expense; especially as the 
roads are practically non-existent. Most of 
my books say that salt in the water merely 
makes the setting of the concrete slower, and 
that it does not affect the final strength when 
set. Ontheother hand, sea-sand is generally 
condemned, unless carefully washed. What 
am I to do—risk the sea-water, or go to the 
very considerable expense and inconvenience 
of carting large quantities of fresh water ? 
Even if the sea-water will only delay the 
setting and not weaken the concrete, I still 
have to consider whether this delay will make 
me have to put off using the foundations for 
so long that this objection would be even 
more important than the expense of fresh 
water. I may mention that I have decided 
to cart my sand from a distance in order to 
avoid sea-sand, for I suppose it 1s clear that 
sea-sand cannot effectively be washed by 
sea-water. 

The concrete is intended for various pur- 
poses, mast and anchor foundations and also 
building and machine foundations ; and as 
it is required in large quantities, the question 
of expense is of considerable importance, but 
at the same time so is the quality of the 
concrete. If any engineer reader will help 
me out of this difficulty I should be very 
much oblived. I can see that the same 
question will arise when it comes to the 
mixing of mortar, etc. for the actual 
buildings." 
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NOTES 
OF THE MONTH 
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HE prediction of a former Prime 
Minister of New Zealand that '' the 
rapid development made in Marconi 
wireless telegraphy can only lead to the 
attainment of cheap telegraphic com- 
munication,’ has been brought a further 
stage nearer fulfilment. As all the world 
knows, wireless telegraph communication 
between Great Britain and the North 
American Continent has been conducted for 
some years past with unfailing regularity, 
and what better evidence of the reliability 
and the economy of this service is necessary 
than the extensive use now made of that 
service by the great newspapers of England, 
the United States and Canada. The fact 
that the Marconi system, as now developed 
and perfected, has been found adequate to 
meet the requirements of the Press, and that 
it is а medium which is employed to the full 
extent of its present capacity for ordinary 
commercial correspondence, stamps it as a 
service of great public utility. 

Developments in the system have made 
it possible to provide additional facilities for 
public service. On February 14th last a 
service of night and week-end letter tele- 
grams “ Via Marconi" was brought into 
operation, and it provides the cheapest 
medium for communication between Great 
Britain and North America. The rates are 
6d. per message (initial minimum) cheaper 
than cable rates, and 24. per word cheaper 
for additional words. 

Night letter telegrams which are handed 
in at Marconi House, Strand, London, 
during the evening, are delivered at their 
destination on the following morning im- 
mediately the ordinary traffic has been 
cleared. Week-end letters must reach 
Marconi House by Saturday midnight, and 


these are delivered to their destination on: 


the following Monday. The rates for these 
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services are set out in the accompanying 
table, and the corresponding cable rates are 
also shown :— 


NIGHT LETTERS. 


Via Marconi Via Cable 


в. d. s. d. 
London to New York: for 12 words 2 6 3 0 
Each additional word 2 2} 


WEEK-END LETTERS. 
London to New York: for 12 words 4 0 4 6 
Each additional word 2 2 
The only stipulation made is that these 
letter telegrams for North America must be 
written entirely in plain English or French. 
Code words are not admitted, except for 
the address. Figures, however, are allowed. 


* ok * 


After examining the junior wireless 
operator of the ill-fated steamer Monroe the 
Board of Steamboat Inspectors at Phila- 
delphia reported that wireless telegraphy 
has yet to prove that it can prevent collisions 
of ships within a sbort distance of each 
other in a fog. The Inspectors apparently 
were not aware of the tests recently made on 
the steamer Northland, on the United States 
revenue cutter Seneca, and in the labor- 
tores of the United States Navy of a 
“ direction-finder,” or "radio compass ” 
—its technical name is radio-goniometer— 
which shows accurately the direction from 
which wireless signals come. As the New 
York Times rightly points out, this Marconi 
apparatus is independent of the regular 
wireless outfits on board ship, and it requires 
no power for operation. All that is necessary 
is a separate installation of aerial wires, 
presenting two triangles that bisect each 
other at right angles, as shown in the 
illustration which appeared recently in the 
WinELESS WorLp when we described the 
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apparatus supplied to a Hull trawler. 
The range of the “ compass” is from 40 to 
50 miles, according to the size of the wires 
employed, and it can be manipulated very 
simply either by the wireless operator or 
by the navigating officer. Тһе direc- 
tion-finder should ultimately be relied 
upon quite as much as the foghorn, 
although the sounding apparatus can never 
be dispensed with until all vessels, large and 
small, have complete wireless equipments. 
But wireless has already been of great 
service in locating vessels in a fog. Messages 
exchanged between ships and shore stations 
have served to keep commanders informed of 
vessels near them, and experienced operators 
can gauge the proximity of another vessel by 
the increasing strength of received signals 
as the distance diminishes. The direction- 
finder has not yet been adapted for general 
use on ships, but a good beginning has 
already been made, and transatlantic tra- 
vellers will have many opportunities during 
this year of witnessing its effectiveness. 


* * * 


Wireless lighthouses are being established 
by the Government along the French coast, 
the first two being located on islands near the 
approach to the port of Brest. Two more 
are planned for the port of Havre. The light- 
houses will operate by a system almost 
exactly like that of ordinary lighthouses, 
except that, instead of light waves, wireless 
waves will give the information to approach- 
ing ships. The great advantage of such 
lighthouses is that fog will not hinder their 
efficiency. When a ship approaches Brest, 
and is within thirty miles of the islands, 
wireless signals will be picked up. If the ship 
has an instrument to detect the direction 
from which the signals come it will be easy 
to apply the information ; but even if it does 
not have such an instrument the receipt of 
any signals at all will be of assistance, for 
the exact positions of the two lighthouses 
are known, and a comparison of the strength 
of the signals from each will help in estimat- 
ing the ship’s position. Each station, like an 
ordinary lighthouse, will send out flashes 
every few seconds, together with special 
signals to indicate which station is sending. 
The sending apparatus is automatic, and is 
constructed so that it will run for thirty 
hours without any attention. 


WIRELESS TELEPHONY. 


IRELESS Telephony has been 

W much to the fore in the Press 

during the past month mainly on 
account of some important demonstrations 
given by Mr. Marconi. 

During the early part of March Mr. Mar- 
coni joined one of the Italian war vessels 
at Augusta, attached to the squadron 
commanded by H.R.H. the Duke of Abruzzi. 
For four days he carried on experiments of 
far-reaching importance with the most 
satisfactory results. During the first day 
clear radio-telegraphic communications were 
received from Rome over a distance of 575 
km. (356 miles) ; from Vienna over a distance 
of 970 km. (600 miles); and from Clifden in 
Ireland, 2,800 km. (1,750 miles) away. 

These communications took place during 
the day, and new high resonance receivers 
with phonographie register-repeater were 
employed witb excellent results. 

Experiments in wireless telephony were 
carried out on the following day between 
several vessels lying at anchor at a distance 
of one kilometre apart, ordinary receivers 
being used with great success. At night 
wireless telegraphic signals were received 
from Glace Bay, Canada, over a distance of 
6,500 km. (4,062 miles). 

The wireless telephone experiments were 
continued on the third day, this time be- 
tween two warships on the high seas, and 
the reception was consistently perfect over 
a distance of 30 km. Using wireless again 
on the fourth and last days successful tele- 
phone experiments were carried out, com- 
munications taking place with very limited 
energy between vessels on the high seas 70 km. 
(45 miles) apart. These experiments were 
repeated between two vessels situated at a 
distance of about 20 km. (16 miles) where 
land interfered between the communicating 
vessels, and in this case again excellent 
results were obtained. 

On the last day radio-telephonic communi- 
cation was constantly maintained for twelve 
hours, and the continuous working of the 
apparatus did not cause the slightest incon- 
venience. The apparatus employed in the 
experiments is of a new and most simple 
type, and it was Mr. Marconi's desire that it 
should first be used on the warships of the 
Italian Royal Navy. 
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Maritime Wireless Telegraphy. 


ACH successive Atlantic liner 
launched at the Belfast works of 
Harland & Wolff has marked a dis- 
tinct step, not only in size, but in strength 
and in those provisions necessary to ensure 
comfort to the passengers and the greatest 
degree of safety which is possible considering 
the elemental and other forces of nature. 
Indeed, it may be said that each vessel 
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17 ft. The draught of the vessel when afloat 
was 15 ft. 44 in. forward and 25 ft. 7 in. aft. 
The vessel was afterwards berthed for com- 
pletion at a deep-water wharf. 

* * * 

The Britannic is about 900 ft. long and 
50,000 tons gross register; and in general 
features will be similar to the Olympic, with 
various improvements introduced аз the 
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The White Star Liner “ Britannic,” 


typified the highest achievement of her day 
in the practice of shipbuilding and marine 
engineering. The White Star liner Britannic, 
the latest of the ships, is in every respect an 
example of this periodic standard of progress. 
This vessel was successfully launched on 
February 26th. The pressure on the hy- 
draulic ram of the trigger arrangement used 
for releasing the ship attained a maximum 
of 560 tons, and the time which expired from 
the beginning of movement of the ship until 
the vessel was afloat was 81 seconds, the 
maximum speed attained being 91 knots. 
The stern dip was 3] ft., and the stem dip 


result of the experience gained in that 
vessel, which has proved so popular in the 
service. Both in design and workmanship 
the element of strength has been kept 
steadily in view, and the most approved 
structural arrangements suggested by the 
latest experience have been adopted. There 
will be accommodation for over 2,500 
passengers in all, besides a crew of 950. As 
some indication of the extent of the accom- 
modation in this vessel, it may be remarked 
that there will be over 2,000 sidelights and 
windows in the ship. Full advantage is 
being taken of the enormous size and 
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spaciousness of the vessel in the arrangement 
of both public rooms and private cabins. 
* * * 


An important feature will be the arrange- 
ments for handling the boats. The vessel 
is fitted with electrically driven boat- 
lowering gear, by means of which a large 
number of boats can, one after the other, be 
put over the side of the vessel and lowered 
to the water-line in much less time than was 
possible under the old system- of davits. 
One of the advantages of the new system is 
that the passengers take their places in the 
boats expeditiously and with safety before 
the boats are lifted from the deck of the 
vessel, and the gear is so constructed that 
the fully laden boats are lowered at a very 
considerable distance from the side of the 
ship, thus minimising risk.in bad weather. 
Moreover, the whole of the boats on board 
can be lowered on either side of the vessel, 
whichever happens to be clear, and the gear 
has been kept so far inboard as to give a 
wide passage at either side of the ship for 
promenading and for marshalling the 
passengers in case of emergency. 

* * * 


The Marconi installation is a well-recog- 
nised feature of any modern vessel, and that 
on board the Britannic will be placed on the 
boat deck. There will be four parallel 
aerial wires 205 ft. above water-line extending 
between the masts fastened to light booms ; 
from the aerials connecting wires will be 
led to the instruments in the house. The 
receiving apparatus will be placed in a 
sound-proof chamber in one corner of the 
cabin. An emergency set will also be 
provided. 


* * * 


The Board of Trade are holding an 
inquiry regarding the abandonment of the 
Templemore on fire in mid-Atlantic while on 
a voyage from Baltimore to Liverpool in 
September last. 

Mr. Raphael Emanuel, the Marconi 
operator, in giving evidence, stated that he 
was satisfied with the position and conditions 
of his room on board the Templemore. 
He was there and able to attend to his duties 
up to the last moment. When the power in 
the engine room gave out he operated on 
the auxiliary set. The S.O.S. call was 
responded to by the Arcadia, and he asked 
that vessel to stand by until he had ascer- 


\ 


tained from the master the position of the 
burning ship. 

In reply to the Stipendiary Magistrate of 
Liverpool (Mr. Stuart Deacon), who presided 
over the inquiry, the witness said that his 
room was at the most convenient place, 
being on the lower bridge deck, and he had 
all that he wanted for the discharge of his 
duties. 

The Stipendiary—What hours do you 
keep ?—There were two of us, and we each 
took six hours’ watch right through day and 
night. 

So one of you was continually on duty !— 
Yes. 

So far as the fire was concerned, did it 
affect your installation at all?—Not for 
some time—not till about 1.15. 

How did it affect you then ?*—The room 


‘became full of smoke. 


Until you were inconvenienced by the 
smoke the fire didn't affect you at all *À— 
No, not at all. 

You seem to have been instrumental in 
saving the lives of these men. So far as you 
are concerned, everything on board this ship 
was satisfactory ?—Yes, in every way. 


* * * 


Only a few months аро the steamship 
Noordwyk was fitted by the Société Anonyme 
Internationale de Télégraphie sans Fil with 
а j-kw. and emergency wireless gear. 
Already it has proved of great assistance, 
for, a few days ago, she lost her screw and 
was obliged to signal for help. The message 
was picked up and assistance given by the 
British tug Lady Brassey. As soon as the 
Lady Brassey sent a wireless message to the 
Noordwyk that she was coming to the rescue 
the captain of that vessel sent a message to 
her owners stating what had occurred, that 
he expected help every moment, and all was 
well on board. 


* * * 


The С. F. Tiergen (Scandinavian American 
Line) has been re-named Dwinsk and sold to 
the Russian East Asiatic Co. The call 
letters have been changed to R D K. 


* * * 


The steamers Malmberget (Rederiaktie- 
bolaget Lulea-Ofoten) and Oklahoma (Gulf 
Refining Co.) on which wireless was fitted, 
have been lost at sea. 
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Wireless Wo 


Life in Tropical Countries 


Contract 


Le Compañia Nacional de Telegrafia sin 
Hilos have almost completed the equipment 
of a 15-kw. installation on the new Spanish 
battleship Espana. This powerful apparatus 
is supplemented with a 4-kw. emergency set, 
and is worked by a generating plant entirely 
independent of the ship’s power. The 
Espana is to be the eldest sister of two other 
battleships of similar construction. These 
will be named Alfonso XIII. and Jaime I. 
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News 


The building of the Alfonso XIII. is progres- 
sing apace, but for the Jayme I. only the 
preliminaries have, as yet, been completed. 
They are being built by the Sociedad 
Española de Construcción Naval, at Ferrol, 
and will undoubtedly be the pride of the 
Spanish Navy, for they are modelled on the 
very latest design, are fitted with Parsons 
turbines, and have a motive force of 
20,000 h.p. 


| 


Vessels fitted with Marconi Apparatus since tbe last issue of ‘Tbe Wireless World " :— 


| 
Name. Owners. Installation. | Call Letters. 
Khyber E . Р. & O. Line ... | 14 kw. and emergency MCE 
Peshaww oe FT) » "P eee • Е , РА MIQ 
Inca ... шоу , Pacific Steam Navigation Co. » » MIF 
Bandra A^ British India Line зө ..0 „” ” MCH 
Takada T » ” » vee ae ene » 9 MOR 
Indrabarrah .. Commonwealth and Dominion Line » 5 MOT 
Tokomaru ... Shaw, Savill and Albion ” » MNF 
Marina ' Donaldson Line e" - » MNK 
San Zeferino Eagle Oil Transport Co. a P MPS 
Knight Bachelor , Greonshields, Cowie & Co. » - MRE 
Montreal (Refit) ' Canadian Pacific Railway P is MLI 
Miami e Elders and Fyffee ... 4 kw. and emergency MLU 
Aracataca | m ” 99 " MLB 
Tortuguero . „ » » » MMO 
Barranca » ” pe Т MLI. 
Reventazon ... oe re » » T - MMI 
Chirrtpo "I eee ese | » » oe eve » 39 MLP 
Manzanares ... T" "E РА T Ssa Vos ji F MIS 
K eelung x ds ee ... , Ellerman and Buckna!! Line 2 : MFP 
DenofOgil ... ... ... | C. Barrie & Sons ... ... » » | MPU 
Ranger ... | Liverpool Salvage Association » А MILD 


Orders have been received during the past month to equip the following Vessels with 
Marconi Apparatus :— 


| Call Letters. 


Owners. Installation. 
. | The Anglo-Saxon Petroleum Co., Ltd. 1j kw. and emergency MTP 
»9 29 21 9? »* MPO 
Royal Mail Steam Packet Co. ж " MPG 
э oe » »» ry) GDK 
New Zcaland Shipping Co., Ltd. i »i MRF 
” » 99 , ә» MRG 
„зз 99 oe » 99 9? MRI 
Hurunui — m coe » mem „ ” ” GCQ 
Orari "PP eee eee mm ” „ » „ә МЕМ 
Rakia ae is te T » » » T MRO 
Otaks , 99 ” 99 » ! MRP 
Katkaura » » „ 99 » MRS 
Waimate » ” » eve eee D 9» m MOS 
Eupion The Eupion Steamship Co., Itd. ... ice ... | 4 kw. and emergency MKT 
rodstone The Brodstone Steamship Co. and The Brodvale 
Steamship Co., Ltd. (Blue Star Line). ] 14 kw. and emergency MIS 
Brodvale » »: » » is MRB 
Parthenia — ... m ... | Donaldson Line Ltd. » ” MNS 
Камака Se esis E »* » . ” TP | MNI 
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Among 


the Operators 


`T [This section is devoted ‘to recording items of particular interest to wireless telegraph operators.) 


High tribute was paid to the memory of Ferdinand 
J. Kuehn, the wireless operator of the ill-fated 
steamship Monroe, at a memorial service held on 
March 1st at the East Side Branch of the Young 
Men’s Christian Association, New York. Mr. 
Kuehn, when the Monroe was run down by the 
Nantucket off the Virginia Capes, not only stuck to 
his post, sending forth calls for help, but gave up his 
life preserver to 
a woman and 
went to his death 
when the ship 
went down. That 
act was spoken of 
at the memorial 
service as one of 
the most heroic 
which history has 
recorded. 


Mr. Kuehn was 
a graduate of 
Public School 
No. 40, and Mr. J. 
K. Van Denberg. 
Principal of 
that school, was 
one of those who 
paid a tribute to 
the memory of 
the young hero. 
He hoped 
Kuehn's act of 
heroism would 
prove an inspira- 
tion to others, and referred to it as a milestone 
in the advance of humanity. 


Mr. John Bottomley, Vice-President of the 
Marconi Wireless Company of America praised 
Kuehn as one of the army of wireless opera- 
tors who never failed in their duty and who 
were deserving of the highest tribute which could 
be paid to them. There were brief addresses by 
others. 


For indulging in unnecessary and unauthorised 
conversation by means of his wireless apparatus a 
wireless operator holding a Government licence 
operating on a steamship in the North Atlantic 
coasting trade has had his licence suspended for 
thirty days. A general warning was issued by the 
Secretary of Commerce (U.S.A.) on Feb. 25th to 
operators that the regulations governing radio 
communication must be complied with in all 
particulars and that future violations would not be 
leniently dealt with. This was the second offence 
of the operator whose licence was suspended, and 
on his first he was warned. Early in January he 
repeated the offence and was reported again. This 
is the second operator’s licence that has been 
suspended by the Secretary of Commerce within the 
last two or three months and is equivalent to a fine 
amounting to a month’s pay. 


The office of the Rotterdam Inspectorate of 
La Société Anonyme Internationale de Télégraphie 


Photo 


Underwood 


F. J. Kuehn, 


sans Fil, of Brussels, has been transferred from 
No. 16 to No. 23a, Boompjes, Rotterdam. 


A new depét has been opened in Southampton 
in order to cope with the demand for a more 
efficient control of the ever-increasing number of 
ships fitted with wireless telegraphy in that port. 
Mr. J. R. Robinson has been placed in charge of 
this depót as '' Resident Inspector.” He joined 
the Marconi Company’s service in August, 1904, 
and has served on several steamers. He was 
appointed Resident Inspector at Valparaiso in 
August, 1911, and held that position for over two 
years, when he returned home at the end of 1913. 


Mr. C. J. Close has ceased service with the 
Marconi International Marine Commerce Co. and 
the position he occupied as the Company’s repre- 
sentative in Newcastle is being filled, pro tem, by 
Mr. H. Francis White. 


A Government examination in Wireless Tele- 
graphy was held at the Marconi House School during 
the week March 2nd-7th, resulting in the under- 
mentioned students securing First-Class Certificates 
for “ Proficiency in Wireless Telegraphy ” :— 

Messrs. D. W. Bone, G. Carruthers, G. J. Garner, 
W. A. Ings, A. V. McKiernan, F. A Pales, J. 
Montgomerie, E A Simmons, G. Caine, D. G. 
Forman, A. C. Gillam, G. A. Kull, W. A. McDonald, 
H. J. Pavitt, S. W. Rudderham, 8. A. Stockton, 
W. Dawson, H. T. E. Freeman, W. H. Heath, 
D. P. Leonard, A. J. W. Mitchell, M. Reidy, J. A. 
Kelly, H. Whittred. 


Mr. Harold Cox, who joined the Marconi Inter- 
national Marine Communication Company during 
April, 1911, has obtained a Government appoint- 
ment in Australia. Mr. Cox has served on many 
ships, including special duty on the Brazilian 
cruiser January (3 kw.) and the Japanese cruiser 
Kongo (25 kw.) He desires to take this oppor- 
tunity of wishing ‘‘ Good-bye and good luck” to 
the many excellent fellows he met in the Company. 


Mr. H. Roffey, who was appointed to the Marconi 
Company’s staff in April, 1911, has recently taken 
up a Government appointment in charge of the 
wireless station in the Fiji Islands. He sailed on 
the Oceanic on February 4th for Fiji, via New 
York and Vancouver, and will hold the above 
appointment for a period of three years. 


The marriage took place on January Šlst ot 
Mr. W. J. Brown and Miss C. Barr. Mr. Brown was 
appointed to the Marconi Company in March, 1908. 
He has served on many ships, including the Maure- 
tania, Lusitania, the Brazilian cruiser Minas 
Geraes, and the Walmer Castle. In October, 1915, 
he was appointed Travelling Inspector, and has 
since been attached to the Head Office staff. To 
commemorate the occasion he was presented with 
a handsome marble clock by his colleagues at 
Marconi House. 

Mr. H. T Sayer, who has been employed by the 
Rome Agency of the Marconi Company since 
December, 1912, has recently returned home and is 
now on leave. 
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Answers to Correspondents 


BY OUR IRRESPONSIBLE EXPERT. 


MactavisH (Glasgow).—Your question 
reminds us of the gentleman who inquired 
of the operator whether his message could 
not be sent cheaper by being transmitted 
with “ plain aerial.” 

* * * 

Constant Reaper (Clapham).—With 
tight coupling of your transmitter you will 
have highly damped radiation and a double 
wave. In this wireless is analogous to a 
human being, who, when he is tight and 
highly damped, often sees double. 

* * * 


WOANCHU AVABERNANA (Benares).—We 
are glad to hear that THE WIRELESS WORLD 
is so widely read in India. There is no 
reason, however, for your posting your 
letter without a stamp and making us pay 
fourpence. 

* * 

JoNES (Carnarvon).—The long aerials at 
the new transatlantic station at Cefndu are 
necessary for the transmission of the extremely 
lengthy names of Welsh villages to be found 
in the vicinity. Question 2: There are 
three hundred and forty-nine distinct pro- 
nunciations of Cefndu in use at the present 
time in Marconi House. If you want to 
approximate to the true pronunciation, place 
your head under water and try to say 
“ cabbage." 

* * * 

APPLICANT (Luton)—A course of in- 
struction in wireless telegraphy embraces 
sending, receiving, electricity, magnetism, 
and heroism. This last subject embraces 
all that it is necessary for an operator to 
know concerning wrecks, attitude to lady 
passengers who interrupt during transmission 
of S.O.S. signals, how to take a flying leap 
from the Bradfield insulator as ship’s funnel 
disappears beneath the waves, and other 
essentials. 

* ж * 

Sxooques (Derby) writes: “It has 
occurred to me that with the erection of high- 
power stations for the Imperial chain, and 
having regard to the great efficiency of the 
Marconi system, it will no doubt happen 
that messages transmitted from, say, 


England on high power will pass round 
both sides of the earth and meet at about 
Australia. Will this not cause some incon- 
venience t" Answer: A special meeting 
of our Technical Committee was held to 
consider your letter, and it was decided that 
the concussion . will probably split the 
infinitives in the messages. We are con- 
sulting the Government, and tender you our 
best thanks for bringing the matter to our 
notice. 
* * * 

Rev. SurrH (Cambridge) writes: '' Can 
I use à wooden bedstead to make a bedstead 
aerial?” Answer: You would probably 
find more damping with a wooden bedstead 
than with an iron one, but, if you take our 
advice, you will avoid bedstead aerials. Only 
recently an acquaintance of ours, after 
fixing up a receiving instrument of this type, 
found himself shot out of bed regularly 
every night at a quarter to twelve by Eiffel 
Tower signals ; and an elderly enthusiast in 
Westminster Bridge Road who was getting 
into bed one night while the Admiralty 
were sending, short-circuited himself and 
died of heart failure. If you do decide 
to construct such an apparatus, we 


would suggest you sleep in rubber 
sheeting. | 

* * * 
CHARLES (Westminster) writes: “ Dear 


Sir,—Will you please advise me as to what 
will be my probable range with the following 
apparatus: Two bent ‘phone diaphragms, 
a loose coupler that has come unstuck, 
three jam-jars covered with tin-foil, a 
thirteen-kilowatt transformer, two in- 
ductances wound on a lead pencil, an auto 
Jigger, and a tango tight coupler. I may 
mention that my aerial is connected between 
the bedroom window and the clothes-line.”’ 
Answer: If you connect the thirteen-kilo- 
watt transformer across the mains and get 
your other apparatus thorougbly in tune, 
you will probably have a range of about a 
mile; or, in other words, you will not be 
able to come within à mile of the instru- 
ments owing to the smell of burning. Let 
us hear the result. 
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Amateurs’ Experiences 


An Experimental Wireless Station 


By EARL С. HANSON (San Francisco). 


HE climatic and atmospheric con- 

| dition of the thousand miles of length 

of California, with the sea as one 

border and the mountains as another, 18 

peculiarly adapted to the erection of wireless 
stations. 

The writer, with the apparatus shown in 
the accompanying illustrations, has been 
able to send fifty miles in daytime and to 
hear the stations on the Pacific Coast. 

The transmitting apparatus consists of a 
variable plate condenser, 1-kw. closed core 
15,000-volt transformer with a variable 
primary switch to vary the power input, air- 
cooled oscillator, auto-transformer, and hot- 
wire meter. Since the new law came into 
eflect an oscillation-transformer has been 
substituted for the auto-transformer. The 
closed oscillatory circuit is wired with copper 
ribbon, which lowers the high-frequency 


resistance of the circuit and materially 
raises the efficiency of the apparatus. 

The receiving apparatus, transmitting key, 
and necessary control switches are mounted 
on the operating table 8 feet from the 
transmitting set. 

For receiving, a tuning inductance, oscilla- 
tion transformer, variable and fixed con- 
densers, telephone receivers, carborundum 
crystal detector, batteries and potentiometer 
are used. 

The valve, silicon, galena, audion amplifier, 
and pericon detectors have been used ; but, 
as an all-round detector, the carborundum 
detector is relied upon as a “ stand-by.” 

No antenna switch is used, as a break 
system is provided which enables the 
operator to be “ broken," or to overhear any 
interference while transmitting. 

The antenna consists of six wires com- 


The Author's LTEM 
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posed of a twisted cable of three sections 
of seven strands of No. 18 silicon bronze 
wires ; each wire is 80 feet long and elevated 
forty feet above the ground and insulated by 
18-inch electrose strain insulators. The 
“ lead in " is made of a cable of eight cables, 
each of seven No. 18 silicon bronze wires, 
which pass through a hard rubber bushing 
into the station. | 

For an earth connection a 16-feet-deep 
hole was dug and zinc plates buried. These 
plates were in turn connected to 3,000 feet of 
No. 8 copper wire, buried 18 inches in the 
earth, and a large copper bus-bar led to the 
operating room and connected to the 
apparatus. 

I take Tue WIRELESS Мовір and took 
THE MARCONIGRAPH when you published it. 
Each month I wait anxiously for the time 
for my copy to come, and receive a great 
deal of pleasure and help from its contents. 

[The writer of the foregoing article has sent 
us with his manuscript a covering letter 
which has interested us very much. He 
says: “ Although I am 6,000 miles or more 
away from you I feel as though I was within 
a stone’s throw of your office, for I have been 
a constant reader and admirer of your 
magazine and have told all my chums of 
your magazine and its work. . . . Personally 
I enjoy reading of the work of the boys in 
England, and anxiously await the arrival of 
my WIRELESS WonLp." Mr. Hanson's 
letter is typical of many hundreds of letters 
that have reached us from all quarters of 
the globe, all of them bearing testimony to 
the useful work which this magazine is 
performing and incidentally showing that 
it i3 playing no small part in encouraging 
and instructing amateurs all over the world 
and helping to co-ordinate and systematise 
their work.] 


DETECTOR CRYSTALS. 


HE correspondence on the subject of 

| detector crystals has brought us the 

following interesting communication 

from Mr. J. S. V. Bickford, of Looe. 
writes : 

“ My experience is confined to zincite and 
carborundum, and generally I can say that 
whilst a bad piece of carborundum is no 
good at all, a good piece runs a pericon 
(zincite bornite) very close. 

“ My detector is a double one; that is to 


He 
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вау, there are two separate detectors on one 
stand, with a switch putting either in circuit. 
I keep a zincite in one and carborundum in 
the other, and it is the carborundum which is 
always used, the zincite being kept as a 
stand-by for weak signals. I find that the 
zincite is always out of order when I switch 
on to it, and has to be touched up before it is 
any good, whilst the carborundum practi- 
cally never varies at all unless it is touched. 

“ Ав to carborundum crystals, there is 


Transmitting Apparatus. 


some mystery here. I have never yet found 
a carborundum crystal bought from one of 
the regular amateur supply houses of any 
use whatever. There are two ways known 
to me in which good crystals can be obtained. 

“ 1. Go into any ironmonger’s shop and 
buy up his show-case lump of carborundum 
crystals; as this is given to him he can 
usually be persuaded to sell it at a reasonable 
price. Break this up with a cold chisel and 
hammer, taking care to extract the big, 
well-formed, and well-defined crystals. Con- 
nect up all the dry cells about the piace in 
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series ; there should be six or eight at least, 
bring one terminal to a piece of brass with 
a smooth face and the other to a voltmeter. 
To the other voltmeter terminal connect 
вэте 26-gauge wire. Then take the crystals 
one at a time and hold between the fingers 
together with the 26-gauge wire and press 
the crystal point on to the brass plate, 
watching the voltmeter. Set aside each 
crystal which shows a deflection on the 
voltmeter and mount in the detector, pre- 
ferably in brass clamp screws. Probably 
one out of half a dozen will be good. A 
potentiometer is, of course, necessary. 

‘“ The mystery I have alluded to is this: 
I mounted six crystals as mentioned, but in 
Wood's metal. When tried, not one of them 
was of much good. I then put them aside 
and forgot about them for nearly two months. 
One night I put them in and tried them 
атап; every single one was quite good. 
After that they slowly fell off, and to-day 
none of them are any use whatever. 

The reason is а mystery to me, but I 
suspect the mounting. 

The second way of getting a good crystal 
is to purchase a ready platinised carborun- 
dum crystal, which can be obtained for a 
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shilling each.*  Platinised crystals must not 
be mounted in solder, as solder dissolves 
platinum about as quickly as water dissolves 
sugar. The great advantage of carborundum 
is that it does not vary and is quite unaffected 
by atmospherics, which would kill a zincite 
on the spot. Carborundum should be used 
with a flat piece of brass, iron or nickel 
plate, perhaps the latter is a shade better 
than the others. 

“ I incline to the view that zincite with a 
tellurium point is better than zincite bornite, 
but the former wants a potentiometer. 

“ А potentiometer with zincite bornite 
saves time, but the lower the potential at 
which it is best the betteritis. For instance, 
if with one setting signals are loudest with 
0-2 volt, whilst at another point they are 
stronger with 0:1 volt, then the best signals 
at the latter point will be better than the 
best signals at the former. It is best of all 
if it can be got to give best signals with no 
voltage, but this spot is always difficult to 
find, and seldom keeps its spot long. 

“With strong signals, like Eiffel or 
M.P.D., carborundum is as good as any- 
thing provided the experimenter has a good 
piece ; a bad piece would kill M.P.D." 


* Further informatioa regarding this will be suppliel on application.—Enpb. W.W 


The Amateur Handyman 


A Magnetically Operated Detector. 


AKING crystal detectors generally 
i | there is a lack of nicety with regard 

to their fine adjustment. If these 
luxuries (for so they seem to be regarded) 
are provided, they are often disregarded 
by the user. I have often noticed that an 
experrnenter invariably catches hold of the 
movable crystal cup with finger and thumb 
to make an adjustment. This is not good 
enough. 

One often finds that experimenters have 
to readjust their crystals during sending 
operations. Much depends upon the par- 
ticular design of detector—its wirings, etc.— 
whether it will form a closed circuit which 
will be excited by the sending current or not. 
Some short the detector '' close up," as they 


call it, others break both leads quite close up 
to the detector, and even then the crystal 
goes off. In many cases, under these 
conditions, one finds that the cutting off of 
the potentiometer current is sufficient to 
“knock out fancy crystals.” I call them 
"fancy crystals" because they are not 
like, say, carborundum. “ Fancy" or not, 
they will be the favourite among most 
experimenters for some time to come. 

The first device I saw for completely 
guarding the crystals from powerful oscilla- 
tions was of the following idea. On paper 
the idea seems totally unpractical. The top 
crystal cup was caused to be lifted completely 
from the lower one by a mechanical switch 
operated by hand. When ready to receive 
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the cup was lowered again in its position. 
It hit the mark every time and needed no 
adjustment throughout an evening's work. 
I am not at liberty to mention anything 
further of the matter—but it worked well in 
spite of its seeming weaknesses. 

I have devised à detector—magnetically 
operated—which has in principle the same 
idea as in the last-named detector. It may, 
however, be easily constructed and the 
adjustment made a certainty. The idea will 
he seen in the accompanying diagram. 


On the main bar of the detector is rivetted 
a soft iron armature, below which is fixed a 
small electromagnet. The whole is provided 
with a rough adjusting screw, as shown. 
The crystal cups are different from the usual 
design in that they have screw caps. The 
base is of ebonite, being fitted with rubber- 
tipped feet to absorb vibration. 

The method of using the instrument is as 
follows: By means of the screw A the top 
cup is lowered to within a fraction of an inch 
of the lower cup B. By means of the rough 
adjustment C the crystals nearly touch. 
The electromagnet—being connected with a 
cell in series with a variable resistance—has 
its current now switched on, but with a high 
resistance in series. The resistance is now 
lowered by degrees until the detector is in a 
sensitive state. (We now find that the 
magnet is taking only a small fraction of an 
ampere.) Adjustment is easy, for the 
pressure is slowly and gradually applied. If 
it 18 necessary to cut out the detector whilst 
sending, more resistance should be put in, 
thus separating the crystals. To bring them 
back into a sensitive position is the work of 
a moment—by pulling back the slide of the 
theostat to its original position. The only 
point to bear in mind is that the resistance 


coil (which is of the sliding rheostat form) 
must be so arranged that current is not 
applied too suddenly—+.e., the windings 
must not be of too thick wire. However, ten 
minutes’ acquaintance teaches all this, and 
it is worth something to have a “ fancy ” 


crystal always at concert pitch. 
F. J. E. C. 


THE TROUBLES OF JIMMY 
JONES 


ONES for a month had been tireless 
To finish his amateur wireless ; 
All he now had to do 
Was to get the “ sigs " thro’ ; 
He was “ hot," though his study was fireless. 


First he listened all day for Madrid, 
Then he heard it, or thought that he did, 
But 'twas baby next door, 
Who was thumping the floor, 
So the sum of his efforts was kid. 


Nothing daunted, he tried for Poldhu, 

Till a night bird struck up “ Hitchy-Coo." 
With a frenzied ‘‘ Confound ! ” 
He mixed heat, light, and sound 

In a futile attempt to get through. 


Next, in order to lessen mischance, 

He “tuned ” for time-signals from France, 
But an organ came by 
Playing “ O Kill that Fly,” 

And the 'phones on his ears did a dance. 


Then he broke out in sardonic mirth, 
He chortled for all he was worth. 
He tugged and he twitched 
His moustache—for he’d switched 
His aerial lead to the earth ! 
H. G. E. 


The Supreme Court-Martial of the Dock- 
yard Division, sitting at Kiel, on March 9th, 
sentenced two wireless telegraphists to five 
years’ and one month’s imprisonment res- 
pectively for the betrayal of military 
secrets and bribery. 

* * * | 

The German meteorological observatory 
at Cross Bay, Spitzbergen, has picked up a 
wireless time-signal from Eiffel Tower, 2,175 
miles away, and has thus fixed its longitude 
with unprecedented accuracy. Its obser- 
vations have included very accurate 
measurements of auroras. 
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Among the Wireless Societies 


Bristo{.— Discussion on Detectors. —A well- 
attended meeting of the Bristol Wireless 
Association, presided over by the Rev. W. P. 
Rigby, was held recently. Amongst those 
present as new members were Mr. Maurice 
Child, director of the London Telegraph 
Training College. It was announced that, 
thanks to the generosity of Mr. Child, the 
Association will be able to purchase some 
calibrating apparatus. Mr. A. C. Davies 
then contributed an interesting paper upon 
the subject of “Crystals,” in which he 
touched upon their chemical composition 
and behaviour as detectors. A success- 
ful meeting was concluded by valuable 
advice from Mr. Child on general wireless 
topics and by “ buzzer " practice that lasted 
for half an hour. Hon Secretaries: R. W. 
Cox, 16 Edgecumbe Road, Redland, and 
М. М. Driver, 13 Claremont Road, Bishops- 


ton. 
* * * 


Croydon.— Modern Wireless—At the 
monthly meeting of the Croydon Wireless 
Society, held at the Croydon Polytechnic on 
March 7th, a lecture was delivered by Mr. 
P. W. Harris, of the Marconi Company, on 
“ Modern Wireless Telegraphy," during the 
course of which he described in detail the 
instrument fitted on a ship station of the 
usual type installed by the Marconi Co. 


* * * 


Dubfíin.—Znteresting  Tests.—The usual 
weekly meeting of the Dublin Wireless Club 
was held on Wednesday, February 25th, at 
headquarters (St. Pancras, Harold's Cross 
Road). There was a very good attendance 
of members. During the evening tests 
were made with one of the members’ home- 
made apparatus, and the results were 
entirely satisfactory, Clifden being received 
fairly strong without having to use any 
additional inductance. Signals were read 
from the usual stations, and messages 
received from some of the members. 

On Wednesday, March 4th, the club met 
at their city premises, the Irish School of 


Wireless, 11 Lower Sackville Street, where 
demonstrations on the Marconi set were 
given by Mr. P. K. Turner. Two wireless 
messages were received from members 
apologising for not being able to attend. 


* * * 


Liverpool.—Nem Premises.—At the fort- 
nightly meeting of the Liverpool and 
District Wireless Association, held on 
February 24th, the chair was taken by 
Mr. Coulson, and several new members 
were elected. A member described an 


: automatic change-over receiving and sending 


outfit, which was universally agreed to be 
an ideal set. 


On March 10th the new club-room was 
formally opened, and was considered an 
unqualified success. 1% is intended to hold 
weekly meetings, but there is no reason 
why in the near future the club-room should 
not be open every evening for the bencfit 
of the members. Instruments will be in- 
stalled for testing wireless outfits, "phones, 
detectors, etc. "There will also be Morse 
practice sets for members. Refreshments 
can also be obtained on the premises. 


* * * 


London.—The Design of Receiving 
Apparatus.—AÀ meeting of the Wireless 
Society of London was held on March 3rd, 
when it was announced that 25 new members 
had been elected, bringing the total member- 
ship of the Society to 225. We understand 
that the Postmaster-General has under 
consideration an application from the 
Society for a licence for a 1-kw. transmitting 
set which it is proposed to install at the 
Society's headquarters in Hatton Garden. 

Mr. E. Russell Clarke opened an interest- 
ing discussion on the design of receiving 
apparatus with particular respect to the 
size of coils and the nature of their winding. 
He said that the question of the construc- 
tion of receiving apparatus was an important 
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one, especially to those who used small 
aerials, where even more care was necessary 
than in the case of large aerials. The point 
to bear in mind was to avoid as much as 
possible the losses in the inductance coils, 
both those due to ohmic resistance and 
eddy to currents. There were several 
considerations which made it necessary to 
obtain the largest inductance with the least 
possible length of wire. 

When measuring the inductance of a coil, 
and drawing a graph, it was found that the 
curve rose very rapidly up to a given distance, 
which. was smaller than the diameter of the 
coil, and after that point the inductance 
rose in a straight line. It had been found 
that for a single-layer coil the best dimen- 
sions were obtained when the length of the coil 
did not exceed 0-4 times the diameter, and 
in the case of a flat spiral the hole should be 
half the diameter of the whole spiral. In 
order to obtain the largest quantity of wire 
on a small space, the usual way was to lap- 
wind two layers in the same space. One way 
to reduce ohmic loss in an inductance was 
to increase the size of the wire, but by using 
a big wire the eddy-current loss was run 
up at a considerable rate, and with short 
wave-lengths the eddy-current loss entirely 
overbalanced the ordinary ohmic loss. 
That difficulty was got over to some extent 
by Dolezelek, who suggested that the con- 
ductor should be divided into a number of 
insulated wires, which should be weaved so 
that none of them remained in the centre of 
the wire longer than the other; the result of 
this was to diminish very considerably the 
eddy-current loss. The latter increased 
with the frequency ; therefore, it was a mis- 
take to use large cable for short waves. 

Mr. Clarke said thatin the WIRELESS WORLD 
he had noticed an answer to a correspondent 
that if he wanted to get Clifden he had 
better use a thinner wire. In that regard, he 
said the winding of a coil for a long wave 
offered the very chance for using a big wire, 
because at that frequency it would give 
diminished ohmic resistance, and would not 
greatly increase the eddy-current loss. He 
gave a table of actual resulte, which showed 
that by taking a standard wire and building 
up a fairly big conductor with it à resistance 
would be obtained which was so low that 
the incoming signal would persist in the 
aerialandequally well persistin any secondary 
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circuit coupled with it, and consequently 
the energy in the receiving circuit would be 
built up through resonance to an extent 
which would enable one to couple far more 
loosely than would otherwise be the case. 
Moreover, the looser the coupling the finer 
the resonance, and thus discrimination with 
only 2 or 3 per cent. difference in wave- 
length was possible. Therefore, not only 
did one get an increased energy and loudness 
of signals by using an undamped circuit, but 
one also got a very largely increased sharp- 
ness of tuning and selectivity. He also gave 
a table which demonstrated the advantage 
of using subdivided wire. Regarding receiv- 
ing apparatus, he thought it was essential 
to separate the receiving gear into two parts, 
having one short-wave receiving gear and 
one long-wave receiving gear. The most 
important reason for that was that if one 
had a long-wave receiving gear and only 
used a short length of the primary and a 
short length of the secondary for the short 
waves, there was the great liability of the 
other part resonating to other waves 
coming down the aerial that one did 
not want to hear. It was important in 
connecting up a short-wave transmitter 
to get the primary as near earth as possible, 
because the current was а minimum at the 
top of the aerial and a maximum near the 
earth. A mistake often made in the design 
of receiving transformers was that the 
primary was much too near the secondary, 
and in designing jiggers primary to second- 
ary capacity should be avoided. 

Mr. W. Duddell emphasised the import- 
ance of keeping down losses as much as 
possible, and he was inclined to think 
that in the larger jiggers it was wise to use 
no wire in the centre of them. Dielectric 
loss between the wires was especially 
marked with the larger currents. It was 
possible to measure the loss in an ordinary 
piece of flexible cord, which was measur- 
able even at about 1,000 frequency, and 
that loss became larger in the larger 
currents unless one put air between the 
windings. For that reason he, personally, 
wound the coils spaced with about } nun. 
of air between the successive turns. 

The debate was continued till a late hour 
by Mr. Wilson Noble, Prof. Ernest Wilson, 
Mr. H. Rivers Moore, Mr. D. Broughton and 
Mr. Courcey, the latter emphasising the 
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necessity of avoiding dead ends of the coil, 
and suggested plugging out the unused 
sections. 

It has been arranged to hold meetings of 
the Society on the last Tuesday in each 
month at the Institution of Electrical 
Engineers. 


* * * 


Manchester. — New Premises. — Owing 
to the greatly increased membership of 
the Manchester and District Wireless Club, 
a commodious and up-to-date club-room 
has been secured at 93, Market Street, 
Manchester, which will be opened on Satur- 
day, April 4th, when it is expected that 
Mr. R. Harrison will deliver an address, 
entitled: “ What is Electricity? its uses, 
etc." The meeting will commence at 3 p.m. 
Subscriptions to this Club are 5s. per annum 
and 2s. 6d. per annum for corresponding 


members. The Hon. Secretary is Mr. 
C. Heap, 15, Abbey Hey Lane, Hr. 
Openshaw. 


* $ * 


Newcastíe-on-Tyne.—4 Local Exhibi- 
lion.—The Newcastle-on-Tyne and District 
Amateur Wireless Association have now 
erected a large aerial at 29 Ridlev Place, and 
have excellent club-rooms. The member- 
ship of the Association is just over thirty, 
but the Hon. Secretary, Mr. Chas. M. 
Denny, informs us that a larger number is 
expected. The entrance fee is 5s., with a 
subscription of ls. per month; corre- 
sponding members, 5s. per annum only, with 
use of club-rooms and advice, etc, the one 
restriction being that they must live outside 
a 10-mile radius of Newcastle-on-Tyne. 
An opening exhibition and demonstration 
was arranged for March 21st, and promises 
of loans of apparatus, etc. have been 
received sufficient to warrant a good show 
being made. 


* ж * 


Newport.—A successful meeting of the 
Newport and District Wireless Society was 
held at Stelvio (B.X.H.) on March 11th, 
when Mr. J. H. M. Wakefield, the acting vice- 
president, occupied the chair. There were 
about 30 members present The Chairman 


commented upon the very favourable 
report of the Society, and on its progress 
since the last meeting. Mr. C. H. Bailey 
read a Paper dealing with his wireless station, 
which was greatly appreciated. At the next 
meeting Mr. Wakefield will read a Paper on 
* Inductance as applied to wireless tele- 
graphy." 


* ж * 


North Middiesex.—A4 New Society.— 
The first meeting of the North Middlesex 


Wireless Club was held on March 9th at 
Shaftesbury Hall, Bowes Park Station, 
when members were enrolled, officers of the 
Club appointed, and a working committee 
formed. Mr. A. G. Arthur was elected 
President for the year, and in the course of 
his inaugural address urged all members to 
work for the good of the Club and to 
endeavour to increase the strength of the 
Club by getting new members. He also 
pointed out that those present were sufficient 
evidence of the need of such a club in North 
Middlesex. The Secretary, Mr. E. M. 
Savage, then put before the members the 
proposals with regard to the suggested 
working of the Club, entrance fee, subserip- 
tion, etc., and explained that in fixing the 
subscription at 5s. per year, with a small 
entrance fee of 2s. 6d., it was hoped to get 
many members into the Club who might 
consider a larger subscription more than 
they wished to afford. Particulars of the 
Club can be obtained from the Secretary, 
Mr. E. M. Savage, “ Nithsdale,” Eversley 
Park Road, Winchmore Hill, London, N. 


* * * 


Nottingham.—4 Good Beginning. —The 
inaugural meeting of the Nottingham and 
District Wireless Society was held оп 
February 23rd, a good number of wireless 
enthusiasts being present. Several dona- 
tions were received from gentlemen inte- 
rested, and suitable premises will be taken 
as soon as possible, where the receiving and 
transmitting apparatus, which is already 
promised, will be installed. On the whole, 
the Society has made a very good start, and 
it is hoped that numerous other amateurs 
in the district will become members. Ap- 
plications for membership should be made to 
J. H. Gill, 16 Premier Road, Nottingham. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions on technical and general problems 

that arise in the course of their work or in their study. Such questions 

must be accompanied by the name and address of the writer, otherwise 
they will remain unanswered. 


J. C. D. (Eltham).—(1) How can I receive wireless 
signals by means of kites? (2) Ів it possible to communi- 
cate by wireless telephony from an aeroplane to the earth ? 

Answer.—({1) We do поё see what there is to answer in 
this query. The kites merely take the place of masta, 
enabling a very long aerial wire to be hoisted more or less 
vertcally. (2) We see no reason why wireless telephony 
over short distances should not be possible from aero- 
planes. Wireless telegraphy is certainly possible; radio- 
telephone apparatus is, on th* whole, less reliable and 
requires more adjustment, and is therefore less adapted 
to such work, but it is not by any means impossible to 
employ it. 


F. G. W. (Liverpool).—(1) In the 1.5 kw. Marconi set, 
what is the ratio between the primary and secondary vol- 
tage, when the secondary is in series and in parallel? (2) 
What is the petential to which the transmitting condenser 
is charged, when using 600 metre wave and when using 300 
metre wave. 

Anawer.—(1) Keeping the primaries in parallel in both 
cases, the ratios are 300:1 and 150: 1, respectively. 
(2) Depends on the voltage of the direct-current mains, 
since the a.c. voltage produced by & rotary converter 
depends on thi& If proper resonance is obtained in the 
low-frequency circuits, with & d.c. voltage of 100 volts, 
the maximum condenser-voltage is about 40,000 volts in 
the case of the 300 metre wave and about 20,000 volts in 
the case of the 600 metre wave. The above figures refer 
to the transformer used with the fixed discharger set. 


J. Р. М. (Havre) has experienced trouble with disturb- 
ances in his two (5,000 ohms) receivers, the phones give a 
continuous musical note caused by the network of under- 
ground electric mains, and he has asked how it is possible 
to avoid this trouble. 

Answer.—The treatment of such trouble as yours varies 
acoording to the precise conditions. You might try, first, 
discardiug the water-pipe as an earth and using a buried 
plate or wires running under your aerial and just buried 
in the ground a few inches down. If this is ineffectual, try 
earthing one side of your telephones; and also try cutting 
off both electric light leads from your apartments—pro- 
bably when you tried before you only broke one lead by & 
single-pole switch. If this stops the trouble, you might 
have your interior wiring done with lead.covered cable, 
and earth the lead-oovering. The last, and most interesting 
thing to try, is to balance out the noise. To do this you 
should set yourself deliberately to produce the noise in 
another circuit—for instance, by inducing from the 
lighting mains into a coil. Having thus produced a noise 
similar to that which is troubling your receiver, and being 
able to regulate the strength of it at will, you should then 
proceed to mako one offect neutralise the other. If the 
objectionable noise is caused by an alternating current 
induced in your earth-lead, you might find it possible to 
induce an equal and opposite alternating current in the 
same earth-lead by your artificial circuit; or you might 
be able to bring about opposition in your telephone-circuit 
itself by including a coil in your telephone-leads and 
inducing an opposing current in this. The chief difticulty 
you will encounter is due to the fact that in order to oppose 
one alternating current by another the second must be 


exactly similar to the first in every way, but of exactly 
opposite phase. Perhaps first of all you should try more 
thoroughly the plan of putting a condenser across the 
electrio wires, as you have apparently tried this already 
with some success. Perhaps your condenser was not of 
large enough capacity. 


G. J. W. (Hebburn).—This district is being changed 
over from d.c. at 230 volts to a.c. at 240 volta 40 frequency. 
At present I have been working with accumulators. How 
can I transmit using a.c. ? Mr. Pope, in your July issue, 
made a } kw. transformer to give 3,000 volts across the 
secondary. He used 200 v. at 60 frequency for the primary. 
By the usual rule this would only give a 44-in. spark, and 
the frequency is too low for wireless work. By using a 
large main condenser is the spark made crisp and long 
enough for wireless work ? 

Answer. —It would pay you to buy, ready-made, a trans- 
former of the power you require, sending particulars of 
voltage and frequency to the makers. We do not know 
whether Mr. Pope omitted a cipher in the number repre- 
senting his secondary voltage; even if he did not, if his 
low-frequency circuit was properly tuned to the alternating 
frequency, resonance would give & considerably higher 
value of potential7difference on his condenser than the 
3.000 volts mentioned. Moreover he used a rotating dis- 
charger. Wedo not understand what you mean exactly bv 
saying “ and the frequency is far too low for wireless work." 
For years a 25 frequency used to work across the Atlantic. 


H. C. (Devonport).—Loose coupled tuning inductance 
primary 24 in. diameter, 5 in. long, wound 23 D.S.C. 
tappings to switch. Secondary, 3 in. diameter, 5 in. long, 
wound 30 D.S.C. twenty-two tappings to switch. Can 
you tell why I never need to loosen the coupling; I hear 
Paris, Poldhu, Cleethorpes, Admiralty, and numerous 
coast stations; ail these come through but with prima 
right in secondary. J have tried to get better results wit 
loose coupling and varying inductance and condenser, 
but always with reverse effect. This being so, why is it 
always advised to make a loose сойо. set? Every 
success to your splendid monthly. 

Answer.—You do not give a diagram of connections, but 
we presume you have a considerable aerial-tuning-induct- 
ance in addition to your jigger-primary in order to tune 
the aerial circuit to the long waves. That is to say, tho 
whole of your jigger-primary forms only a small propor- 
tion of the total inductance in your aerial-circuit ; and 
since the coupling-coefficient is given by 


_ M 
^ LL, 


where M is the mutual induction, L, the self-induction of 
the aerial-circuit, and L, the self-induction of the secondary 
circuit, your coupling is very loose, even when the primary 
is right inside the secondary, because L, is 80 great com- 
pared with M. With tho ideal jigger, you should be able to 
tighten the coupling bit by bit till the signals, which have 
bcen increasing in strength as the coupling tightens, begin 
to decrease, Showing that the best coupling has been passed. 
Tho best coupling can be weakened when there is any inter- 
ference, and this makes the circuit more selective though it 
weakens the signals slightly at the same time. 


k 


50 


С. H. sends a neatly tabulated sheet of nino queries, 
many of which are beyond us. We summon up courage 
and attempt to tackle one or two of them. 

(1) " What is the ratio between length of recciving 
aerial and transmitting aerial's length ? Will it be some 
fraction, as }, ], $, etc., or in arithmetical or geometrical 
progression, or does it follow some harmonic scale? 
When we add a primary jigger to the aerial's length should 
their combined length have a similar ratio ? " 

An excellent condition for ordinary working is when the 
two aerials are of equal length. But, after all, length is 
not of such importance as G. H. would appear to think ; 
the important thing is that each of the two complete 
aerial-jigger-earth circuits should have their wave-lenqths 
equal—i.e, that the CX L of the one should be equal to 
the C x L of the other. 

(3) “Is the current induced in an aerial containing 
several wires in parallel a polyphase one ; and if we supply 
an alternating current to the aerial will the electric waves 
impress themselves on such an aerial ? ” 

In a composite aerial care should be taken that each wire 
is precisely the same as the rest of its fell: 4. And is similarly 
connected ; hence the phase in опе у.о is precisely the 
same as the phase in the others, and a polyphase current 
is not produced. If we supply an alternating current at 
an ordinary frequency to an aerial the electric waves will 
only be impressed on the latter if its natural time-period 
agrees with that of the impressed force—that is to say, 


if n— · —-- where л is the ber of alternations per 
if on /OL " e n is the num pe 
second and C and L are the capacity and inductance of the 
nerial. 

(5) “ Can an aerial’s capacity and inductance be balanced 
by placing a resistance and a condenser in parallel with the 
aerial ? ” 

On second thoughts we must class this question among 
the ones which are beyond us. Really, it is too vaguely 
worded. 

6, 7 and 8 are all concerned with inductively coupled 
circuits and the ratio of number of turns of primary to 
number of turns"of secondary. G. H. evidently attaches 
an entirely fictitious importance to this matter of ratio, 
probably because he considers that it governs the ratio of 
transformation of voltage, as it does in the ordinary 
low-frequency transformer. In an oscillation transformer, 
where conditions of resonance hold, the case is entirely 
different, and the transformation-ratio depends on the 
ratio of the capacities in the two circuita. 

We cannot help thinking that G. H. is trving to take tor 
short a cut to the understanding оѓ“ Wireless" by 
applving the knowledge he has acquired in other lines 
without first mastering the elements of the new subject. 
We recommend him to go steadily through some standard 
book on “Wireless” theory, such as Dr. Fleming’s 
“ Elementary Manual." And, of course, he should read 
every word of our Instructional articles. 


G. H. (St. Annes). —How much length of wire corre- 
aponds to a given inductance in centimetres? Suppose 
that the 

(1) Inductance required in a circuit with -0006 con- 
denser to respond to a 600-metre wave works out at 
168.690 centimetres. What amount of wire docs this 
represent in feet ? 

(2) What is the best rule for finding the inductance of 
a short coil whose length is 2 to 5 diameters ? 

(3) If a tuning coil has a copper cylinder sliding outside 
it will it cut off the inductance of all the turns it covers 
if it is slit down one side, or must it be whole ? Can such 
an arrangement take the place of a slider ? 

(4) Can steam or water be used as the dielectric for small 
variable condensers ? Tta specific inductive capacity 
seems to be much larger than glass, or will it readily break 
down, due to electrolysis ? 

Answer.—The relation between the actual length 1 
centimetres of a single straight wire of diameter d cm. and 
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ita inductance to currents of infinitely high frequency is 
given by the formula: 


L=? (2:303 logo 4 
When the wire is wound on a circular former the matter 
becomes more complicated ; the diameter of the former, 
and its relation to the axial length of the'coil, having an 
E influence on the inductance. 

Cohen's formula for a single-layer solenoid ів: 


—1) 


Г 4%? n? nae =) 
мафи 37 
where a is mean radius, n is number of turns per centimetre 
length, and і is axial length of coil in centimetres. 

(2) The best way is to make it into a closed circuit with 
a known capacity, excite the circuit and find the wave- 
length by a wavemeter or by a “ Lecher wire" method. 
Or you can use the above formula. 

(3) We suppose that you mean to keep the copper 
cylinder quite insulated, taking vour leads off the enda of 
the coil as usual. In this case the cylinder will act as a 
slider 80 far as altering the inductance ia concemed (pro- 
vided that it is a continuous cylinder) and can be used for 
tuning purposes instead of a slider. Unlucki!y, however, 
& very appreciable amount of energy is used up in thc 
cylinder, and signals will be weakened. 

(4) Perfectly (chemically) pure water might bc uscd as 
a dielectric for the purpose you mention. It would probably 
have to be prepared by synthesis to get it pure enough to 
avoid losses in the condenser due to dielectric leakage. 


C. M. J. (Edinburgh). —I read in J. C. Hawkhead's 
“ Handbook of Technical Instruction for Wireless Tele- 
graphists " that the wave-length in metres 

—1884:96 ‚/С (mfs) L (mhys), 
but in R. P. Howgrave-Graham's “ Wireless Telegraphy 
for Amateurs" there is the statement that the wave- 
length in metres 

= 59:6 4/C (mis) I. (mhys). 
How can I reconcile these apparently conflicting state- 
ments ? 

Answer.—We do not know whether you have misread 
Mr. Howgrave-Graham's book, or whether the statement. 
vou refer to was printed in error ; but in the form in which 
vou give it it is certainly wrong. It might rightly have 
been put in the following form: Wave-length in metres 
—59:6 4/CL where 4/CL is Dr. Fleming’s “ Oscillation 
Constant ” ; but in this case C is in microfarads, and L is 
in centimetres of inductance, not in microhenries. The 
form in which the same relation is given by Mr. Hawkhead 
is correct and more convenient in some ways. 


L. W. P. (Pomponne).—Referring to your reply to my 
inquiry in the November WiRELESS WORLD, I have tried a 
cheap coherer without success. Is it necessary in working 
(from the Eiffel Tower) over a distance of 30 miles that the 
coherer should be in vacuum ? 

Answer.—We hardly[think your failure would te due to 
defects in the coherer, even though this is a cheap опе, for 
your signals should be very powerful. It is more likely 
that the fault lies in your circuits or in your relay and in the 
adjustments generally. There should be no diffculty 
with a coherer under such conditions as you have. ard we 
recommend you to persevere. So far as scnsitivity is 
concerned. your coherer need not be in a vacuum, Lut it 
will soon deteriorate if it is nof. 


J. H. C..— (1) T have read in two books that for a magnetic 
detector circuit the telephones ought to be about 150 ohms 
in resistance. Is this absolutely necessary. or could I usc 
my 2,000 ohms telephones without making a scrious 
difference in the etrength of signals ? 


THE WIRELESS WoRLD 


(2) My aerial is at present a twin inverted L. As this 
gives me a greater wave-length than my licence allows, 
would I halve my wave-length by converting it into a 
T aerial ? 

Anacers.—(1) The standard secondary winding of а 
magnetic has a resistance of about 150 ohms, and therefore 
gives the best resulta with telephones of that resistance. 
Your 2,000 ohms telephones would give very unsatisfactory 
resulta. But we sec no reason why you should not use 
them effectively if you rewind the magnetic secondary with 
very fine wire (say No. 50) until its resistance is 2,000 ohms. 

(2) You would not quite halve the wave-length, but very 
nearly. 


AunrtoN (Timperley). —We do not know of any reliable 
formula for this ; it is best. determined experimentally. 


J. S. (Bath) asks where he can find an exposition of the 
theory and design of receiving jiggers. He has two or 
three text-books which do not scem to help him ; the only 
account of the theory of jiggers which he has come across 
‘ая in the very able series of articles appearing in THE 
Wi&ELESS WonLD." He asks because, although his 
receiving set works satisfactorily, he feels sure it could be 
improved. If he wants to go thoroughly into the subject 
of oscillation transformers he should buy Dr. Fleming's 
standard text-book; if he merely wishes to get the best 
practical arrangement, we cannot advise anything better 
than a careful study of our “ Questions and Answers " 
columns for the last twelve months or so, picking out all 
the remarks on the subject of receivers. This should give 
him all the information he requires. 


H. C. (Liverpool) —Apart from the suitability of your 
condenser, we must warn you that your 200 ohms tele- 
phones are not suitable for crystal detectors (fee innumer- 
able replies in past numbers). In any case, a glass plate 
condenser is not very suitable for receiving work unless & 
very small capacity is required: and the condenser you 
suggest would not be large enough to put across the 
telephones. Waxed paper would make a more suitable 
receiving condenser, though for a very small capacity 
variable condenser glass is excellent: as, for instance, in 
“ Tinkers” article in the November. 1913, number. 
With regard to your second question, we regret that we 
can give no information about Government stations, 
whether home or foreign. 


R. H. D. 1.. (Bungay) haa a receiving jigger in which the 
в хопдагу is wound on a drum (shallow compared with its 
diameter) which can rotate half inside the primary drum 
(3 in. diameter and 3 in. deep). In the position of maxi- 
mum coupling —when the two coils are parallel—the edge 
of the secondary is just beginning to enter the primary. 
The primary is divided into 5 sections, the section mearest 
the secondary being subdivided into 24 pafta. He says 
“І get good signals aa long as most of these subdivisions 
are in: but if I use the next section, with only one or two 
turna of the subdivisions, signals are very poor although 
the same amount of inductance is in. In fact, the fewer 
tums of the subdivided section in use the weaker the 
signale, Why is this ?” 

The effect of changing from the turns nearest to the 
secondary to the turns further away is clearly to loosen 
the coupling. 

He finds that if the secondary is wound with No. 30 wire 
(instead of the No. 22 used in the above case) he can get 
signals all right if it is wound on a smaller drum right sneide 
the primary, but not if it is on the original drum. One 
obvious explanation of this is as follows: If his secondary 
circuit is in tune when the secondary winding is No. 22 wire 
it is highly improbable that his variable condenser has 
wufficient range to get to the same tune with tho vastly 
greater inductance of the No. 30 coil ; hence the latter 
requires the extremely tight ooupling position inside the 
primary in order to allow signals to be forced on to it. 
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This explanation fails if R.H.D.L. has made sure that the 
No. 30 coil (on the inside former) is so much smaller in size 
that it has about the same inductance as the No. 22 drum ; 
but, anyhow, we gather that when he. failed to get signals 
on the No. 30 in the outside position he had filled up the 
original No. 22 former with the No. 30 wire, which would 
account for his not getting signals. 

His third question ia too complex to deal with in full ; 
the result must. be due to a change in the insulation of the 
former on which the wire ia wound. In any case, over- 
hanging turns should be avoided, if possible; with certain 
values of wave-length they may cause weakening of signals. 
With his plug arrangement it would not be difficult to 
arrange that the various sections were disconnected 
altogether when not in use. 


А. Т. Н. (Fishguard).—What is the resistance of the 
lampa used on the marine switchboard of the Marconi 
emergency set ? The candle-power is 50, and the E.M.F. 
used is 110 volts; so, if the wattage is three times the 
candle-power the amperage is 1.36, and the two in parallel 
would pass ab{He 7 amps. But in the “ Handbook ” it is 
stated that about. amps. pass for charging. How is this ? 

Answer.—You arc assuming a voltage of 110. If, as is 
generally the case on board ship, the voltage is lower 
(say 70, а very usual value) the amperes for the two 50 c.p. 
lamps would be, by your own calculation, just over 4. 
Thus the resistence of each lamp (when hot) would be about 
35 ohms. For this rough calculation we are neglecting the 
extra 4 ohm resistance. It is stated in the Handhook 
that the motor is specified ar for voltages from RO to 110, 
but that it works aatisfactorily at 60 or 130; and as the 
value of 4 amps for the current passed by the lamps is 
particularly mentioned as approximate, you can have no 
quarrel with these statements. 


D. L. J. (Colwyn Bay) is troubled by the neighbouring 
electricity works causing noises in his receivers The 
current generated is continuous, 220 volt: so it is not a 
matter of alternating-current induction. The noise must 
have to do with the frequency of the commutator-sections 
of the dynamos. We do not think that the use—which he 
suggests—of an electrolytic or magnetic detector in place 
of the crystal would help matters at all. We can only 
advise him to read our reply to J. P. M. in this number. 


E. M. (Putney Heath) has been a reader of Tnr. WIRE- 
LESS WORLD since its inception, and is now going to take 
up wireless as a hobby. Ав a preliminary, he asks what 
instruments are required for a receiving set. We ehould 
like to belp him in his new enterprise, but really wc cannot 
do better than advise him to study very carefully some of 
the articles from amateurs describing their own stations ; 
M. F. G.'s, for instance, in the March, 1914, number. 
These articles, combined with the Instructional series, 
should give E. M. all the information he requires to start 
with. 


D. W. M. (Wakefield). —I am making a wireless coil to 
transmit about six miles or more. I have an iron core 
wound with four layers 16 D.C.C. copper wire. It is 81 in. 
by 1 in. diameter. Will this be of any use? If во, what 
amount of wire shall I want ? Will number 32 be about 
right ? What will be the beat power to apply from batterics 
—1.e., what E.M.F. and what current ? 

Answer.—The соге and primary winding should serve, 
if the winding is separated from core by, say, 2 Jayers of 
Empire cloth. The primary winding should be separated 
from the secondary i about 8 layers of the same cloth, 
or by micanite j in. thick. The secondary should be of 
smaller wire than you suggest—say No. 36; it shonld be 
D.S.C., and might with advantage be passed through 
melted paraffin-wax while it is being wound. You would 
require about 2 lb. of secondary wire. Use from 6 to 
10 volta. 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


A NEW SERIES OF ARTICLES 


HE March number of THE WIRE- 
| LESS WoRLD brought to an end 
the first course of instruction in 
Wireless Telegraphy, which this magazine 
conducted for the benefit of its readers. 
Although limited in its scope, we have been 
agreeably surprised to find that the series 
of articles has made far wider appeal than 
we had ventured to hope it would, and our 
one regret now is that we are unable to offer 
to all those who have studied the articles, 
and who wish to entetfor the examination, 
the reward which their keen interest and 
industry certainly merit. 


The first series of articles was designed 
with the object of instructing members of 
the Territorial Force, Cadet Corps, the 
Boys' Brigade, the Church Lads' Brigade, 
the Boy Scouts’ Association, and kindred 
organisations in the principles of wireless 
telegraphy, as applied to its use in the field. 
To encourage the study of the articles we 
announced that at the end of the series we 
would hold examinations at convenient local 
centres, and the Marconi Company offered a 
number of valuable prizes to those who 
passed the examinations, in addition to 
certificates of proficiency. A large number 
of entries have already been received, and 
arrangements are now being made for the 
holding of the examination, concerning which 
a definite announcement will be made in the 
next issue of THE WIRELESS WORLD. 


With the completion of the first course of 
instruction the question which many of our 
readers are properly asking is, What do we 
propose to do to satisfy the interest which 
that course has awakened ? Having brought 
so many to the brook, we cannot withhold 


from them the waters of knowledge of which 
they desire to partake. The first series of 
articles did not aim at more than the 
unfolding of the elementary principles of 
wireless telegraphy. It was intended to give 
an insight into the technical application of 
wireless telegraphy in the field and pre- 
supposed no previous knowledge of elec- 
tricity on the part of the reader. 


The main purpose was to encourage mem- 
bers of the great Citizen Army to study a 
subject which might at some future date 
add greatly to their efficiency, and to reward 
their diligence and proficiency by the gift of 
apparatus which would enable them when 
called upon in an emergency to operate 
wireless telegraph stations with advantage 
to their country. 

The importance of this knowledge cannot 
be gainsaid; for instance, in actual warfare 
units equipped with wireless apparatus would 
receive their instructions long before those 
not so supplied, and in all probability the 
lack of well-arranged means of communica- 
tion would upset the entire movement of the 
army. But, if wireless telegraphy is valuable 
to an army whose forces are intact, how much 
more valuable will it be to an army which 
has been divided by the enemy? Many 
instances can easily be recalled in which the 
loss or separation of a part of an army from 
the main body has had a disastrous effect 
upon the general organisation. 

The first series of articles which we have 
published has done much to prepare the 
framework of the knowledge of wireless 
telegraphy that is required. Many, how- 
ever, desire to go further and to supplement 
their preliminary training by more detailed 
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instruction, not only in the manipulation of 
apparatus, but in its actual construction. 


That will be the aim of the second series 
of instructional articles which we have 
decided to publish in the present volume of 
THE WIRELESS WORLD, the first of which will 
appear in the May number. 


The new series of articles will extend and 
amplify the first series, and is designed to 
appeal to an even wider circle of readers. 
The Territorial, the Cadet, the Boy Scout or 
the member of the Church Lads' Brigade, 
who has followed the first course should not 
fail to take up the second course, which he 
should have no difficulty in understanding. 
There may be some, however, who have not 
diligently studied the whole of the first 
course ; and for the benefit of these, as well 
as for the general reader, we have decided to 
revise that series and to issue it in a cheap and 
handy form at an early date. Those who 
have no knowledge of electricity or who are 
just beginning to study wireless telegraphy 
with our new course should first master the 
contents of the elementary handbook. 


The new course of instruction should be of 
great value to the large number of amateurs 
now interested in wireless telegraphy. It 
should appeal with great force to junior 
engineers and  apprentices and to the 
younger members of technical societies and 
trade institutions, as well as to organised 
workers in various industries. 


The second series will end in March, 1915, 
after which there will be examinations at 
convenient local centres all over the country. 
These examinations will be open to à wider 
public tban it was possible to include in the 
first examination, which will be held shortly 
In addition to members of the Territorial 
Force, Cadet Corps, Boys’ Brigade, Church 
Lads’ Brigade, Boy Scouts’ Association, etc., 
it will be open to general readers. Prizes 
and first and second class certificates of 
proficiency will be awarded to successful 
candidates. Full conditions, however, will 
be announced at an early date, 


Directory of Amateur Wireless 
Stations. 


HE announcement in the December 
number of THE WiRELESS WORLD, 
that we proposed to publish a 
Directory of Amateur Wireless Stations has 
been received with satisfaction in amateur 
circles in this country, and has brought a 
generous response to our invitation to 
amateurs owning licensed stations to supply 
us with particulars of these stations for 
publication in the directory. 


We feel, however, that we have not by 
any means heard from all the amateurs who 
possess a Post Office Licence, and we believe 
that many who are not connected with any 
wireless society have either overlooked our 
notice or have not yet taken the trouble to 
send us the particulars asked for. If there 
are any such amateurs, we would ask them 
to favour us with particulars of their stations 
at an early date, so that we may proceed 
with the preparation of the directory, which 
will then be complete in every respect. 


We feel confident that in the compilation 
of this directory we can rely upon the assist- 
ance of the members of the amateur wireless 
societies, and others who are not associated 
with those organisations, and to whom the 
existence of a reliable directory will prove 
of inestimable value. 


We shall be glad, therefore, if readers will 
send us, at an early date, the following 
particulars for inclusion in the directory : 


Name and address. 

Call-letters. 

Whether the station is for transmitting 
and receiving, or receiving only. 

Transmitting range, in miles. 

Transmitting wave-length, in metres. 

Receiving range. 

Usual hours of working. 

General remarks. 

Secretaries of wireless associations and 
clubs will oblige by sending names of their 


officers, address of headquarters, call-letters 
and anv other useful information. 


This directory, when complete, will be 
distributed free of charge to our readers. 


Е 
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Wireless for Railways. 


Opening up the Lackawanna. 


HE uninterrupted success of the 
| trials with wireless telegraphy which 
have been carried out by the 
American Marconi Company for the Dela- 
ware, Lackawanna and Western Railroad 
has led to a remarkable development. The 
achievement of the wireless during the 
recent severe storms in the United States 
has demonstrated that it is of as much 
importance to railways as it is to ships, 
and this has led to the President of 
the Lackawanna Railroad, Mr. W. H. Trues- 
dale, issuing orders, on March 3rd, for the 
immediate expansion of his railways’ 
wireless telegraph service. The following 
account, which is based largely upon reports 
in the leading New York papers, deserves 
the serious consideration of railway mana- 
gers here as well as abroad. 

An order was placed for three new stations 
to be installed along the Lackawanna’s main 
line from Hoboken to Buffalo, and the 
first, at Hoboken, was put into emer- 
gency operation at 6 p.m. on March 3rd. 

From the new Hoboken station that 
evening wireless was used in despatching 
fast freight trains after Mr. E. M. Rine, 
General Superintendent of the Lacka- 
wanna at Scranton, Penn., had reported 
by wireless that the trains would find 
the tracks open. He said trains would 
be able to get through if two locomo- 
tives were supplied for a load such as 
one locomotive could handle in ordinary 
weather. 

While the dispatching of the fast freight 
trains through the storm zone was much 
appreciated by President Truesdale, the 
incident of the day which pleased him most 
was the report from the Lackawanna Limited 
train, which left New York at 10 o’clock for 
Buffalo. It sent exhaustive reports by 
wireless of the exact conditions throughout 
the whole storm zone as it proceeded on its 
way to Scranton. When the train arrived 
at Scranton, fifty-five minutes late, the 
officials there had a report on conditions 
in the storm zone that was quite complete. 


A freight locomotive was immediately 
ordered to proceed with a gang of telegraph 
linemen to a point on the new Lackawanna 
cut-off, where a big repairing job awaited 
them. 

Aid for other Lines. 


This wireless service also greatly aided 
two other railways, the Erie and the New 
Jersey Central. Both called upon the 
Lackawanna to forward messages to New 
York after the telegraph systems along these 
lines had broken down. 

The mcssages reported upon the condi- 
tions along the Erie and Jersey Central 
lines to Wilkesbarre. They were forwarded 
to Scranton by telephone and telegraph, 
after efforts to reach New York had failed. 
At Scranton the wireless station of the 
Lackawanna sent out the messages, which 
were received at the Marconi station on the 
roof of the Wanamaker Building in New 
York. The Erie and the New Jersey Central 
offices then received the reports by tele- 
phone from the Marconi station. 

Until the opening of its own station in 
Hoboken on March 3rd the Lackawanna 
officials were compelled to depend upon 
the Wanamaker Building station both to 
send and receive messages to the company 
officials in Scranton and Binghamton. 
Besides the new station in Hoboken, it is 
now proposed to build з station in the heart 
of the present storm zone, probably at Port 
Morris, approximately half way between 
Hoboken and Scranton, and another station 
at Bath, N.Y., approximately half way 
between Binghamton and Buffalo. 

The new stations have been found 
necessary to increase the efficiency of 
reports from moving trains. 


Proves Value of Wireless. 

In the opinion of President Truesdale 
the great storm of March Ist has proved 
beyond contradiction the value of wire- 
less in modern railroading. 

The following message, Mr. Truesdale 
believes, will become famous in the annals 


of railway wireless as the message on which 
the system proved its value when all other 
means of communication had succumbed 
to the ravages of the storm. The message 
was received at the Wanamaker Building 
station in New York at 10 a.m. on Monday, 
March 2nd, after a night of anxious waiting 
and watching on the part of the Lackawanna 
officials, during which all that they knew 
was that many trains were out in the blizzard 
and all wires were down. The message 
brought definite information upon which to 
begin at once the search for trains whese 
location was made fairly definite by the 
wireless report. The message read : 
SCRANTON, PENN., 
March 2nd, 1914. 


President Truesdale, 
Lackawanna, N.Y. 

No wires working east of Slateford 
Junction since early last night. The 
telephone and telegraph companies claim 
to be in the same fix. Trains 7, 11, and 
15, not received on the Morris and Essex 
division up to 9.30 o'clock this morning. 
Trains No. 8, 10, 12, and 14 got through to 
Scranton, where they are being held. Two 
freight engines are stalled in a drift at 
Paradise, the drift being from 10 to 20 
feet high. Trackmen on the way to dig 
them out. Handicapped badly by lack of 
available men to shovel snow. Do not re- 
spond account severe cold. Train with 
two engines, two cars, and six passengers 
stalled on Ithaca branch. Most severe 
storm in history of this part of the 
country. 

E. M. Ring, Gen. Supt. 


Saving of Forty-Eight Hours, 

To this message, and others which followed 
it next day, President Truesdale credited 
the saving of forty-eight hours in the time 
required to restore the road to normal 
conditions. 

Early on the morning of March 3rd, after 
Mr. Truesdale had failed to receive wire 
communications from any point in the 
storm zone beyond Paterson, this wireless 
message from Scranton reached him : 

SCRANTON, PENN., 
W. Н. Truesdale. March 3rd, 1914. 
Situation this morning improved east- 
ward. The Morris and Essex division is in 
bad shape on account of 860 telegraph 
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poles down and no communication. We 

are operating single track between Cresco 

and Pocono Summit ; expect both tracks 
open by noon to day. 

Trains doing well west of Pocono 
Summit. Snow conditions between Pocono 
Summit and Cresco, westward track, are 
bad. In the first cut east of Mount Pocono 
the snow is from 12 to 14 feet for distance 
of 1,000 feet, actual measurements. In 
second cut east of Mount Pocono, 15 feet 
deep for distance of 1,000 feet. This 
is most serious condition. For distance 

- of 2,000 feet in cut just west of Paradise 
. water tank, snow, actual measurements, 

14 to 16 feet deep. 

We started a train of perishable freight 
and poultry from Buffalo this morning 
and are adding to it cars of live poultry 
which were entered with a view of getting 
the train to Hoboken as early as possible. 

Е. M. Ring, Gen. Supt. 
News of Wrecked Plow. 

Shortly after Supt. Rine filed his message 
reporting on general conditions unexpected 
trouble occurred, and New York learned of 
it at once through this wireless message : 


SCRANTON, March 3rd, 1914. 
Truesdale, N.Y. 

Since my previous wire this morning, in 
endeavouring to break snow drift in cut 
east of Mount Pocono, the Scranton snow 
plow was demolished. The plow was 
started on westward track at Pocono 
Summit and proceeded to this point, when 
accident occurred. 

We are sending about 300 men to Mount 
Pocono to assist in clearing tracks, and 
have arranged to bring snow plow from 
Ithaca Branch to Mount Pocono and also 
snow plow from Syracuse division. The 
latter will be sent through to Port Morris 
via cut-off. On receipt of further particu- 
lars of situation will advise you. 

E. M. RiNE, Superintendent. 
President Truesdale became anxious to 
know something about conditions on 
branch roads and how the Lackawanna 
Limited was proceeding. He sent a wireless 
message to Supt. Rine and received this 
answer : 


ScRANTON, March 3rd, 2.40 p.m. 


W. H. Truesdale : By 3 o'clock we shall 
have 500 men working between Mount 
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Pocono and Cresco, shovelling snow off 
westbound track. Shall have use of same 
this evening. Snow plow has opened 
Ithaca branch this morning. Buffalo and 
S. and U. divisions in good shape. Are not 
operating on Montrose branch, but have 
flanger (snow plow) working and expect 
to open by evening. Have started two 
fast freight trains from Scranton, two 
from Elmira, and four from Buffalo. 
Movement of slow freight and coal is 
restricted, but we hope to be able resume 
handling by to-morrow. No. 3 (Lacka- 
wanna Limited) reached Scranton fifty-five 
minutes late. Е. М. RINE, Superintendent. 


Mr. C. J. Phillips, the Lackawanna 
Superintendent at Hoboken, was so short of 
train crews in condition to go to work that 
he sent out three milk trains, carrying 
empties, with only one engine each instead 
of double-headers. He sent word ahead by 
wireless telegraphy. Station agents were 
thus on the look-out for the trains, with 
orders to send help. 

Late on the afternoon of March 3rd, after 
all passenger trains had been reported as 
safely past Scranton, President Truesdale 
decided to start out the fast freight trains 
that had been held up at Hoboken. But first 
of all he asked Scranton how the tracks were 
for such a venture, and to his message came 
the following reply by wireless : 

SCRANTON, March 3rd, 5.45 p.m. 
Truesdale, N.Y.: All right; start 
freight trains with loaded cars double head 
two engines with tonnage for one engine. 

Do not deliver any empty cars to Scranton 

division until you hear further from me. 

No objection to your handling empty cars 

on Morris and Essex division if you think 

track is properly flanged to ensure them 
holding rails. E. M. Ring, Supt. 

At President Truesdale’s office it was said 
that the fast freight trains were sent out at 
least forty-eight hours earlier than tbe 
company would have ventured to send them 
out on its own belief that the road was clear. 


AN AERO EXHIBITION. 
There was much to interest the visitor 
at the Aero and Marine Exhibition recently 
held at Olympia ; though as regards actual 
novelties there were fewer than usual. What 
was most noticeable, however, was the dis- 
tinct advance in the construction of the 
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models exhibited, which for finish and 
elegance could not be surpassed. In this 
respect, the Sopwith bat-boat and the 
elaborate river motor-launches should be 
mentioned. But perhaps the greatest public 
interest was centred on an exhibit in the 
stand of John Thornycroft & Sons. It was 
a motor-launch and was one of the most 
conspicuous in the building, chiefly by reason 
of the glistening copper aerials of its wireless 
installation. The chief attraction of the 
boat was certainly the wireless set, which 
stood on a little mahogany cupboard and 
took up no appreciable room. That the 
inclusion of the apparatus in the scheme of 
the vessel was a good idea, the interest of the 
numerous visitors sufficiently testified, and 
many placed the ’phones on their ears to try 
to pick up any signals that might come their 
way. The stand of Messrs. Dixon Bros. and 
Hutchinson was particularly noticeable for 
their engines, which had been constructed for 
use in fixed and portable wireless telegraph 
stations. Space is limited, but a word 
must be spared for the exhibits of Messrs. 
Norris, Henty & Gardiner, who also showed 
some remarkably well-constructed engines, 
similar to a type which from time to time 
have been used in wirelesa_ telegraphy 
stations. Sound work is evidenced even to 
the tiniest bolt and screw, and the whole 
appearance of their machines suggests relia- 
bility and strength, although they are by no 
means cumbersome. There was much in the 
Aero Show to remind us that the art of 
aviation is to a large extent the art of atten- 
tion to little things. Take, for instance, the 
wing of an aeroplane. Underneath the 
canvas covering is a skeleton which for com- 
plexity is sufficient to bewilder the cleverest 
intelligence. Every particle has to be fitted 
to a nicety, for something of the reliability 
of the machine depends on the careful adjust- 
ment of every bolt and screw. Therefore 
Messrs. Melhuish, Ltd., were well advised in 
providing a very complete display of small 
tools used in the manufacture of an aeroplane, 
including small drilling machines and lathes. 
In the same category must be placed the 
exhibit of Mr. Robert W. Coan, who showed 
aluminium castings of every description ; 
but perhaps the most interesting features of 
his stall were the specimens of repairs to 
broken aluminium castings. These were 
neither soldered nor welded, but were flaw- 
less in fitting and workmanship. 


— 
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Reviews and their Uses. 
T= human mind, though it is a 


wonderful machine, is not by any 

means a perfect one. Its fallibility 
intrudes itself into the writing of books 
just as muchas into the ordinary affairs 
of everyday life, and in this particular field 
it has a good opportunity to make itself 
objectionable through the painful fact 
that litera scripta manet. 

An author, once his first edition is put 
before the public, can only hope that his 
mind has behaved itself reasonably well; 
he waits for his readers to point out the 
places where it has misbehaved and wel- 
comes any help which may enable him to 
improve the next edition. It is usually 
fruitless for him to reread what he has 
written in the hope of eliminating errors ; 
for his own errors will generally pass unper- 
ceived, just as an error in totalling-up a 
column of figures will escape detection time 
and again until a new mind, coming fresh 
to the task, sees it at first glance. 

To the author, therefore, a review which, 
instead of talking glibly about generalities, 
takes the trouble to point to specific errors 
and to give specific advice is a review to be 
welcomed. Sych a one has lately appeared 
in the Electrical Review, dealing with the 
“ Handbook for Wireless Telegraphists.” 

The author of the handbook has been for 
some time at the other end of the world, but 


* “ Handbook 


of Technical Instruction for Wireless еер т 
Js. 


` we take it upon ourselves with confidence 


to express his indebtedness to the critic who 
calls his attention to three or four points 
which require revision. As a large proportion 
of the readers of THz WIRELESS WORLD are 
also owners of the handbook, we think that 
we shall be satisfying their desires if we 
mention the various points in question. 
After saying that “ the appearance of the 
book under review . . . will be welcomed 
. by others besides those wireless opera- 
tora for whom it is primarily intended as a 
handbook. It treats the matter in an 
eminently practical way . . ." the reviewer 
goes on :— 


The text, in certain cases, 18 inclined 
to be loose in expression, as in the use of 
the term “resistance” where dielectric 
strength is intended, and in the statement 
that the permeability of iron decreases as 
the magnetic force increases. 


We think that the first comment refers to 
one place only—on p. 99—where it is stated 
that "it takes a lower voltage to force a 
current through air than it does to force it 
through glass, so that, although glass offers 
an easier path for electrostatic lines of force, 
it offers a higher resistance to the passage of 
a current." This mignt better be put in the 
form :— 


]t takes a lower voltage to break down 
the insulation of air than to break down 


by J. C. Hawkhead. 


London : The Marconi Press Agency 
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the insulation of an equal thickness of 

glass, so that, although glass offers an 

easier path for the electrostatic lines of 
force, it is the stronger insulator. 

The second comment refers to p. 43, where 
the statement “ It is found that the permea- 
bility decreases as the magnetising force 
increases " should be modified by the addi- 
tion of the words “ beyond a certain point." 

The review continues by referring to the 
description and sketch of Lodge's experi- 
ment with syntonised Leyden jars (p. 122). 
The error here is obvious ; the “ receiving " 
Jar-circuit is shown interrupted by a spark- 
gap, во that until a spark occurs the circuit 
is not complete. Under such conditions no 
“ building-up ” effects can take place in this 
circuit unless the first surge is strong enough 
to break down the spark-gap insulation.. 
In Lodge’s experiment the “ receiving " 
Jar-circuit was permanently closed, and the 
jar itself had an “ overflow path and air- 
gap"; the surgings set up in this closed 
circuit by the discharge of the ''trans- 
mitting " jar-circuit—although at first far 
too feeble to “ overflow " by breaking down 
the air-gap—gradually mounted up if the 
two circuits were accurately syntonised, 
until a spark took place at the overflow gap. 
To make Fig. 74 represent Lodge's experi. 
ment, therefore, the gap marked B should 
be short-circuited and the letter applied to 
a small “ overflow " gap between the inside 
and outside coatings. Our friendly reviewer 
goes on to point out that Fig. 36 represents 
a balanced condition, in which no deflection 
of the galvanometer would be produced. 
The straight conductor shown should include 
a helix, near one end of which the magnet- 
pole is moved up and withdrawn, in line 
with the axis. 


Finally, he says: “ Attention is drawn to 
an omission on p. 234 in regard to a method 
of tuning the aerial with the aid of a wave- 
meter while using a very weak coupling of 
the transmitter, where the author fails to 
point out that unless the arrester gap is 
bridged the method is likely to fail." This 
bridging of the arrester gap is mentioned in 
connection with tuning by means of the 
buzzer, but not in connection with the 
particular process referred to; although 
since the book goes on to say that the tuning 
may be checked by means of the tuning- 
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lamp, and since the latter would not glow 
at all if the arrester were not either bridged 
or sparking properly, the omission would 
not appear to be of much moment. 

Before we end, we may mention one or 
two more errors which have escaped the eye 
of this admirable critic. In Fig. 113 the 
condenser marked C, is formed by the com- 
bination in parallel of both the condensers 
marked C, in Figs. 111 and 112; it should 
therefore be marked 2C,. 

On p. 175 the value of the high-frequency 
tuning inductance is given by an error to be 
26 microhenries at its maximum, instead 
of :26 microhenry. 

Finally, on p. 247 it is stated “ The disc 
discharger may be adjusted so that a spark 
takes place at each half period." This is 
true for many types of disc-discharger sets, 
but in the particular set described, where 
the alternating frequency is mentioned as 
being 70 and the spark-frequency as being 
560, it is clear that four sparks take place 
for every half-period. Also, in Fig. 154 on 
the same page, “ Time” should be repre- 
sented by * and not by =/2. 


WIRELESS TELEGRAPHY: A HANDBOOK 
FOR THE USE OF OPERATORS AND 
STuvENTs. By W. H. Marchant. 
241 pp. London: Whittaker & Co. 
5s. net.; abroad, 5s. 4d. 


The author opens with a brief explanation 
of electrical and mechanical phenomena, the 
value of which has probably been sacrificed 
through space considerations. He describes 
the action of different pieces of apparatus, 
and in his illustrations has included some 
representative types of apparatus. There 
is a short chapter on the interpretation of 
diagrams which should prove useful to 
students approaching the subject for the 
first time. At the end of the book are some 
abstracts from official regulations and 
instructions for both ship and shore stations. 


A Reuter message from Ottawa announces 
that communication by wireless telegraphy 
has been established by the Canadian 
Government with the Port Nelson terminus 
of the Hudson Bay Railway. The Minister 
of Railways on February 23rd received from 
the chief engineer, Mr. McLachlan, the 
following message : “ All well ; comfortable, 
busy here." 
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Administrative Notes. 


Тнк German Official Journal, No. 73, pub- 
lishes a decree of the Chancellor of 
October 14th, 1913, modify- 


ace in ing the regulations for the 
Waters, working of telegraph stations 


on foreign ships in German 
waters of October 12th, 1909. According to 
the revised regulations, wireless telegraph 
traffic of foreign ships in German waters and 
in German rivers is subject to the following : 

(а) Foreign men-of-war shall be per- 
mitted to use their wireless telegraph 
apparatus on condition that the public 
coast stations and coast and ship stations 
of the German marine are not interfered 
with. In exchanging traffic with German 
or foreign wireless stations the rules laid 
down in the “ Anweisung fir den 
Funkentelegraphendienst " (Regulations 
for the wireless telegraph service) must be 
observed. 

(b) Other foreign vessels are only per- 
mitted to use their wireless apparatus in 
accordance with the above-mentioned 
regulations, but when in German ports, 
roadsteads, river mouths, or inland water- 
ways, the wireless apparatus shall only be 
used when written permission to do so has 
been obtained from the German postal 
authorities. 

* * * 
THe Telegraph Administration of the 
Republic of Columbia announce the opening 
of a station at Cartagena 
(75° 30° 00" long., 10° 40’ 00” 
lat.. The station has a 
range of 600 miles during the 
daytime and 1,200 miles during the night. 
The following wave-lengths are employed : 
600, 1,500, 2,000, 2,500 and 3,000, the first 
two being the normal wave-lengths. Thesta- 
tion is open between the hours of 6 a.m. and 
midnight for general public correspondence, 
the rate being 0.50 frs. per word. We notice 
that the call letters C.T.G form part of the 
series reserved by the International Bureau 
for the Portuguese Administration. However, 
the Government of the Republic of Columbia 
have not yet adhered to the Convention, or, 


Cartagena 
Station. 


at least, they have not made the declaration 
prescribed in the regulations annexed to the 
Convention. 
* * 

THE Report for 1913 of the International 
Bureau, Berne, shows that at the end of the 
year there were 3,998 wireless 
telegraph (land and ship) 
stations in existence, accord- 
ing to the records of the 
Bureau. At the end of 1908 there were only 
508 such stations in existence. During the 
following year 247 were added, bringing the 
total up to 755. In 1910, 1911, and 1912 there 
were increases of 462, 523 and 540 respec- 
tively, thus raising the total at the end of 
1912 to 2,280 coast and ship stations. The 
most notable increase was that recorded last 
year, when no fewer than 1,718 stations were 
added, making 3,998 stations in all open at 
the end of 1913. 

In the following table is given an analysis 
of these figures, showing the nature of 
services carried on at the stations. 


Station 
Statistics. 


— T ыб og 

арр g | 

éd ада Ө | 

- Coast Stations ... 288 | 27 1306 | 7 

Ship Stations ... |1,912 | 59 |1,402 | 80 
2,200 | 86 | 1,538 87 35 

Land Stations ... — 20 30. — 
Total... 2,200 | 106 | 1,568 | 87 | 37 

* * * 


An Ordinance regulating radiotelegraphy, 
under conditions similar to those of most 
other British Colonies and Protectorates, has 
been issued by the Commissioner of Wei-hai- 
wel, China. 

* * * 

The New Zealand Postmaster-General 
(Mr. R. H. Rhodes) stated recently that he 
was unable to grant concessions to amateurs 
which would allow of private wireless instal- 
lations being erected. He had no doubt 
amateur stations did exist, in spite of the 
regulations. 


F 
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The Imperial Wireless Chain. 


Several questions were raised in the House 
of Commons during the past month regard- 
ing the Imperial Wireless 
The British Chain. Captain Norton, on 
Station. behalf of the  Postmaster- 
General, stated on March 2nd 
that work on the English station, which 
is situated at Leafield, Oxfordshire, has 
already begun, and in connection with that 
station detailed specifications of the power, 
plant, and masts have been submitted by the 
Marconi Company. These have been gene 
rally approved, subject to certain reserva- 
tions. The specifications of the wireless 
plant have not yet been settled. 
As regards Egypt a change has been 
made in the original proposal, under which 
the station in Egypt will be 
Egypt and а three-way station instead 
India. of a two-way one. Originally 
the three-way station was to 
be in East Africa, but it was found impossible, 
at any rate without very large expenditure, 
to obtain a suitable site in the Protectorate 
for a three-way station, and, as the Marconi 
Company were willing to guarantee the 
maintenance of continuous and efficient 
communication between Egypt and India, 
the Postmaster-General decided to erect the 
three-way station in Egypt instead of East 
Africa. The site for this station has been 
purchased and the specifications of the 
power, plant, and masts have been generally 
approved. As a result of this change, the 
third station will be in India instead of in 
East Africa, and the Indian Government 1s 
now arranging for the provision of the site 
in the neighbourhood of Poona. The speci- 
fications for the Indian station cannot 
be finally settled until the site has been 
approved. 
Under the present arrangement the East 
African station is necessary as a link to 
South Africa, and until the 
Link with agreement is ratified by South 
South Africa. Africa neither the East 
African nor the South African 
station can be proceeded with. The South 
African Government cannot bring the matter 
before Parliament now. Sites, however, for 


both these stations have been provisionally 
selected, as is also the case in regard to the 
Straits Settlements Station. 

Replying to a further question by Mr. W. 
Guinness, Captain Norton said the Marconi 
Company acquired the nght to use Dr. 
Goldschmidt’s wireless apparatus in Septem- 
ber last. 

Answering Mr. Faber on March 5th Mr. 
Hobhouse said that the decision to establish 
a three-way wireless station 


R | Pa 
„мее! in Egypt instead of in East 
Egypt. Africa was arrived at in 


November last. It was in- 
tended that the three-way station to be 
erected in East Africa should have com- 
munication with the Imperial wireless 
stations in Egypt (distance 1,900 miles), in 
India (2,570 miles), and in South Africa 
(1,600 miles). The station about to be con- 
structed in Egypt would communicate with 
stations in England (distant 1,950 miles), in 
India (2,560 miles), and in Kast Africa (1,900 
miles). The question whether the rearrange- 
ment of the Egyptian and Kast African sta- 
tions necessitated a further formal agree- 
ment with Marconi’s Wireless Telegraph 
Company, supplementary to that of July 30, 
1913, was considered by the Law Officers of 
the Crown, and they advised that the varia- 
tion was a mere modification of the contract 
in one particular and did not affect its 
general scope and character, and that an 
exchange of letters would be sufiicient. 
The Marconi Company had given a written 
guarantee, which would be regarded as most 
strictly binding, that continuous and efficient 
communication would be maintained be- 
tween the stations in Egypt and India in 
accordance with Clause 7 of the Agreement 
of July 30 last. 

On March 9 Mr. Hobhouse made a further 

statement which should allay any uncer- 

tainty regarding the contract 

The Position for the Imperial stations. 

with Regard He informed Mr. Nield that 
to the 

Contract. the second three stations of 

the Imperial wireless chain 

were included in the contract with the 

Marconi Company, and so far, therefore, 
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the Marconi Company held the contract 
for them. Under Clause 2 of the con- 
tract, however, the Postmaster-General had 
power to cancel the contract so far as it 
related to those three stations; and it was 
with this power in view that his predecessor 
issued а notice in the Press in November last 
that he would be prepared to consider appli- 
cations to tender from any firms, companies, 
or contractors who were able, by means of 
practical demonstration, to satisfy him of the 
efficiency of their system. Tenders were 
not asked and none were sent in. Replies 
were received from the Universal Radio Syndi- 
cate (Poulsen system), the Société Francaise 
Radio Electrique (Béthenod system), and the 
Galletti Company ; but their proposals were 
too indefinite and the date suggested for the 
demonstrations too distant to justify waiting. 
The companies were informed that the Post 
Office would be glad to witness demonstra- 
tions of the systems ; but, as a matter of fact, 
no successful demonstration, even of an 
experimental character, had yet been given. 


Patent Record. 
The following patents have been applied 
for since we went to press with the January 
number : 


1914. 
3,971. February 9th. Francesco de 
Bernochi. System of apparatus for the 


wireless electrical operation at a distance of 
a type printing machine. 

3,589. February llth. Robert B. Rans- 
ford, for Compagnie Universelle de Télé- 
graphie et de Teleph. sans fil. Alternating 
current machine and the like. 

3,590. February llth. Robert B. Rans- 
ford, for Compagnie Universelle de Télé- 
graphie et de Teleph. sans fil. Alternating 
current machines, transformers and similar 
apparatus. 

3,591. February llth. Robert B. Rans- 
ford, for Compagnie Universelle de Télé- 
graphie et de Teleph. sans fil. Method of 
regulating the length of electric waves in 
wireless telegraphy and telephony. 

3,592 & 3,593. February llth. Robert 
B. Ransford, for Compagnie Universelle de 
Télégraphie et de Teleph. sans fil. Wireless 
telegraph or telephone transmitters. 

3,840. February 14th. Wiliam A. 
Benton and Walter C. Loones. Wireless 
telegraphic signal receiving apparatus. 


3,963. February 16th. Dr. J. A. 
Fleming, F.R.S. Apparatus for generating 
Н.Е. oscillations for wireless telegraphy and 
telephony. 

4,276. February 19th. Frank Herbert 
Spicer. Radio-telegraphic timepiece. 

4,345. February 19th. Société Marius 
Latour et Cie. Transformation of frequency 
of H.F. alternating currents for wireless 
telegraphy and telephony. 

4,664. February 23rd. Polyphos Elek- 
trizatits Gesellschaft M.B.H. Production 
of electric waves for wireless telegraphy, 
telephony and the like. 

4,666. February 23rd. Harold Wade, 
for Harold Steele Mackaye, U.S.A. System 
of wireless telegraphy. 

5,281. March 2nd. Henry 
Dwyer. Wireless oscillator. 

5,370. March 3rd. Harry Fothergill. 
Apparatus for radiating or receiving electro- 
magnetic waves on aeroplanes, airships and 
the like. 

5,535. March 4th. Gottlieb Leimbach. 
Wireless telegraphy. 

5,718. March 6th. Wm. Theodore Dit- 
cham. Spark gaps for radio-telegraphy 
and radio-telephony. 

5,829. March 7th. Edward Howl and 
Frank Perry. Electrolytic detectors for use 
in wireless telegraphy and telephony. 

5,934. March 9th. Signal Gesellschaft, 
M.B.H. Method of controlling mechanical 
forces by waves or other forms of energy 
propagated through a medium. 

5,935. March 9th. Signal Gesellschaft, 
M.B.H. Receiving device for subaqueous 
sound signals. 

6,171. March llth. John Hays Ham- 
mond, Junr. Movable bodies, such as 
vessels, aircraft and road vehicles, controlled 
by radiant energy. 

6,389. March 13th. Edouard Belin. 
Automatic telegraphic or radio-telegraphic 
transmitters. 


Plunkett 


Marconi Patents upheld in U.S.A. 

According to a telegram received from 
New York, on March 18th, the action brought 
by the Marconi Wireless Telegraph Com- 
pany of America against the National 
Electric Signalling Company (Fessenden’s 
system) in the United States Circuit Court 
for infringement of Lodges patent 
No. 609154 (corresponding to English 
patent No. 11575, of 1897, which has been 
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prolonged for seven years) and Marconi's 
patent No. 763772 (corresponding to English 
patent No. 7777, of 1900, which was upheld 
in the English courts a few years ago) ended 
on the 18th inst., in a judgment for the 
plaintiffs. The judgment, which thus corre- 
sponds with those which have been delivered 
in other countries, declares both patents to 
be valid and to be infringed by the defen. 
dants' system. 


Action for Infringement. 

In the action which Marconi's Wireless 
Telegraph Co. are bringing against the 
Helsby Wireless Telegraph Co. for infringe- 
ment of the Marconi Patent No. 7777, of 
1900, Mr. Courtney Terrell, on behalf of the 
Helsby Co., applied in Court to Mr. Justice 
Joyce, on February 23rd, under Section 31 
of the Patents Act, 1907, for the appoint- 
ment of an “ assessor " to assist the Judge in 
trying the case. The application was 
granted. Section 31 of the Act referred to 
reads: “In an action or proceedings for 
infringement or revocation of a patent, the 
Court may, if it think fit, and shall on the 
request of either of the parties to the pro- 
ceedings call in the aid of an assessor specially 
qualified, and try the case wholly or partially 
with his assistance ; the action shall be tried 
without a jury unless the Court otherwise 
directs . . . The remuneration, if any, to be 
paid to an assessor under this section shall be 
determined by the Court or the Court of 
Appeal, as the case may be, and be paid as 
part of the expenses of the execution of the 
Act.” Mr. J. Hunter Gray, on behalf of the 
Marconi Co., opposed the application on the 
grounds that no “ specially qualified ” asses- 
sor could be found. Mr. Justice Joyce, 
however, decided that an assessor should 
be appointed, and directed the parties to 
the action to agree on someone, or failing 
that to apply to him in Chambers. Mr. 
Terrell suggested that Lord Parker (Chair- 
man of the P.O. Wireless Advisory Com- 
mittee) might be asked to suggest someone 
who was qualified. 


The Share Market. 
Lonpon, March 23. 


The various Marconi issues have [been 
without feature during the past month, 


prices being governed by the position of 
stock markets generally. 

The closing prices are :—Marconi Ordinary, 
£3 8s. 9d.—£3 11s. 3d.; Marconi Preference, 
£2 16s. 3d.—£2 18s. 9d.; Canadian Marconi, 
9s.—10s.; Spanish & General Wireless Trust, 
10s.—12s. 6d.; American Marconi, 18s. 9d. 
—£]l 1s. 3d.; Marconi International, 
£1 8s. 9d.—£1 10s. 


The annual report for 1913 of the Swansea 
Chamber of Commerce contained a statement 
regarding wireless telegraphy. As we have 
already stated in a previous issue, the 
Council of the Chamber suggested that a 
wireless telegraph station should be main- 
tained by the Harbour Trustees at Mumbles 
Head. The report now issued states that 
"jn response to a communication on the 
subject from the Trustees to the General 
Post Office, the secretary of the latter has 
suggested a personal interview with the 
Inspector of Wireless Telegraphy, and the 
Trustees having invited the Chamber to 
appoint a representative to take part in such 
an interview Mr. Moffat has undertaken to 
act in this capacity." 

* * * 


Commander Henry W. Hough, of the 
United States Navy, who has been in Paris 
conducting wireless communication tests 
between the Eiffel Tower and the Govern- 
ment wireless station at Arlington, Va., 
has returned to America, and expressed 
himself well satisfied with the results of the 
experiments in which he took part, and which 
we have already described in these columns. 
He has stated that on a good night, when 
weather conditions were favourable, he 
heard Arlington as plainly as if he had been 
speaking for a short distance over a tele- 
phone. 

* ж * 

The new Post Office station at Fort 
George, Guernsey, is nearing completion. 
There is already an Admiralty station here, 
which was used by Post Office operators 
during the last telegraphic interruption. 
The new station is not to be open throughout 
the year, but it will be immediately available 
in the event of telegraphic interruption. 
The power house and station are constructed 
on the slope outside the ramparts of the 
citadel. 
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Positions of Operators 


Abbott, S. H. V., Chil. 
Adam, J. H. 8., Berrima. 


Adnitt, C. H. 'H., Edinburgh Castile. 
Akehurst, C.J., Highland Laird. 
Akerman, A. R.. La Negr 

Albrow, H. V., John Pender. 
Alderton, C. G., Beacon Grange. 
Alford, L. W. G., Waimana. 
Allchurch, H. P., City of Bristol. 
Allen, G. A., Galeka. 

Allison, W., sick leave. 

Allnutt, C. M., City of London. 
Allott, N. E., Oria. 

Allsworth, H. P., Ivernia. 
Alston, S. K., Itassuce. 

Alton, T. F., Chaleur. 

Ambler, P., Orcoma. 

Amott, F., Maryland. 


Anderson, G. A. L., London School. 


Anderson, G. D., Elephanta. 
Anderson, L. N., Saronia. 
Andrews, A., Phüadelphian. 
Angill, A. G., Irishman. 
Arbuckle, D., Grampian. 
Aris, B. F., Waipara. 
Arlaud, C., Sardinia. 
Armstrong, C. C., Cufe. 
Armstrong, S., Magdalena. 
Arnold, A. С., А m. 
Arrowsmith, G., Tarquah. 
Atkinson, J., Canada. 
Atkinson, W. F., La Correntina. 
Atkinson, W. H., Narragansett. 
Auvache, J. E., Medina. 
Avery, F., Tyr olia 
D’ Avigdor, x H. D., Ultonia. 
Bailey, F. M., Arabic. 
Bailey, H. H., City of Baroda. 
Bain, W. R., Kelvinbank. 
Baker, E. A., Khiva. 
Baker, F. H., Orteric 
Baker, J. R., Orissa 
Balding, G., "Grantully Castle. 
Baldon, C. T.. Oxfordshire. 
Balfour, G. W., Mauretania. 
Ballard, A. E. R., unattached. 

‚ B. Michigan (Warrens). 
Bamford, J. 'R., Dominion. 

W. C, Durham Caste. 
Band, H. J., Star of Australia. 
Barber, C. E., Highland Brae. 
Barber, W., Den of Airlie. 
Barker, L. T., Matura. 
Baron, C. E., Huanchaco. 
Barrell, W. 8., Oropesa. 
Barron, T. G., Baron Jedburyh. 
Bartlett, C. H., Ma'atura. 
Baxter, B.O ., Moto. 
Beamon, T., Ascot. 


Beardmore, G. A., Caledonian (Ley- 


land). 
Beataon, F., Walmer Castle. 
Beckett, G. N., Pancras. 
Beckett, J., Corinthian. 
Belcher, Н. F., Armadale Castle. 
Beilby, W., Uranium. 
Bell, A., Highland Laird. 
Bell, E., Karema. 


Birch, A., El Argentino. 
Birtwistle, W., Himalaya. 
Blezard, J., Magdalena. 
Blight, W. T., Mamari. 


(March 14th.) 


Bliss, W. E., Carnarvonshire. 
Blizzard, R. E., T'ara. 

Blow, A. G., Highland Laddie. 
Bloxham, А. I. W. H., Asturias. 
Blundell, E. T., Indrapura. 
Boileau, J. M., Philadelphian. 
Bolster, A., Aronda. 

Boon, N. A., Bogota. 

Boorne, E. V., unattached. 
Bower, A. B., Berwick Castle. 
Bowling, J. E. K., China. 
Bowman, H. A., Welshman. 
Boylan, J. A., Garth Castle. 
Boxer, H. R., Bayano. 
Bradfield, T., Ekma. 

Bradley, F. A., Chignecto. 
Brain, R. L., Haverford. 
Bramley, J. R. C., Italia. 


Bransby, A. H., Highland Brigade. 


Branton, 8. V., Pera. 

Breen, J. J., sick leave. 
Bremner, J., Barranca. 
Brennan, J., Empress of Britain. 
Brett, C. H., Limerick. 
Brewer, C. B. Calabria. 
Bridges, W., Desna. 

Bright, A. E.. Baroda. 
Brindle, F., Kathiavar. 
Brookes, J. F., Miamt. 
Brown, A. C., Galician. 
Brown, A. H., Demerara. 
Brown, A. R., Motajua. 
Brown, J., Californian, 
Brown, J. A., Teesta. 

Brown, S. W., San Eduardo. 
Brown, Stanlev W., Deseado. 
Browne, A., California PSN. 
Browne, C. W., Alsatian. 
Bruton, A. F., Derbyshire. 
Bryan, H. F. B., Sardinian. 
Budge, J., Callao Depot. 
Bull, J. G., Montrose. 
Burgess, А. F. T., Ucuydli. 
Burgham, G. M., Sumatra. 
Burke, M. M., Columbian. 
Burnett, W. C., Ruthenia. 
Burnett, W. J. T., London School. 
Burrows, T. R., Numidian. 
Butterworth, J. M., Lanfranc. 
Buttle, J. G., San Tirso. 
Butler, J., Irernia. 

Caldwell, A. C., Suevic. 
Caldwell, J., City of Paris. 
Calver, F. N., Mauretania. 
Calver, G. H., unattached. 
Cameron, R. S., Pardo. 
Campbell, M. J., San Urbano. 
Camfleld, J.. Bohemian. 


Candy, W. H., Empress of Britain. 


Carey, J. P., Drumeree. 
Carnaby, N. E., Egypt. 
Carruthers, G., London School, 
Carter, В. A.. Massa. 
Carter, W., Chagres. 

Cauvin, M. A. J., Manrman. 
Chadwick, J. G., Adriatic. 
Chapman, G. G., Orama. 
Chapman, T. J., Neuralia. 
Charles, E. E., Royal Edward. 
Chesterton, A. J., Itapura. 
Chevne, J., Manhattan. 
Chick, C. A., Llandovery Castle. 
Chick, O., Mesaha. 

Chick, W. H., Potaro. 

Child, L. J., Orissa. 

Church, G. R., Minnetonka. 
Church, T. M., Etonian. 
Clark, F., Ca:rdor Castle. 
Clark, J. W., Delphic. 

Clark, J. W. A., Pathan. 
Clark, L. B., on leave. 


Clark, P. S., Assaye. 

Clarke, A. H., Nevasa. 
Clarke, A. M., Nankin. 
Clarke, H. T., Comrie Castle. 
Clarke, J. G., Georgian. 
Clarke, W. F., sick leave. 
Clarke, W. J., Potaro. 
Clarkson, G., ‘Crown of Toledo. 
Cleary, L. B., City of Glasgow. 
Cleaver, Ww. W., Arzda. 
Cleverley, E. S., Amazon. 
Clifford, A. J., City of Bombay. 
Cobham, A., Franconia. 
Cocks, H., Kingstonian. 
Coffey, P. J., San Gregorio. 
Coldwell, G. A., El Cordobes. 
Coleman, T. H., Gloucestershire. 
Collier, F. R., sick leave. 
Condon, W., Mount Royal. 
Connell, J., Liverpool Depot. 
Cook, E. J., Llanstephen Custle. 
Cook, F., Armenian, 

Cook, G. E., Athentc. 
Cookson, V., Sachem. 
Cormack, D. R., Scindia. 
Cormack, W. L., Gujurat. 
Cottam. H. T., Persia. 
Cousens, E. C. N., Nubia. 
Cousens, W. T., Clearuway. 
Cowhey, K. 8., unattached. 
Cox, E. J., Knight Templar. 
Cox, L. H., Eupion. 

Cox, W. G., Baltic. 

Coysh, W. D., California. 
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Craigie, J. A., Michigan (Warrens). 


Craven, W. M., Themistocles. 
Crawford, J. G., Andorhina. 
Crofts, A., City of Durham. 
Croke, L. G., Mantua. 
Crookes, W. D., Oriana. 
Crosby, S., Asian. 


Crossman, C. H. G., City of Chester. 


Cross, S. R., Cornishman. 
Cruess-Callaghan, 8., Koranna. 
Cryan, W. J., unattached. 
Cunningham, J., Luceric. 
Cutbu-h, H. E., Karroo. 
Dale-James, W. R., Marmora. 
Daly, D. G., Trent. 

Daly, R. H., Alaunia. 

Damen, O. G., San Dunstano. 
Daniels, J. H., Missouri. 
Darby, P. T., Francis. 
Darracott, R. B., Alnwick Castle. 
Davey, A. W., Ellore. 

Davies, F., Caronia. 

Davies, J. E., Orduna. 

Davies, J. I., Mimiro. 

Davies, W., Liverpool Depot. 
Davis, A. C. J., Taroba. 
Davis, G. E., Desabla. 

Davy, W. H. G., unattached. 
Dawson, B., Canopic. 
Dawson, R.. El Paraguayo. 
Day, E. J., Quilpue. 

Dean, J. J.. Botanist. 

Denison, P., Den of Crombie. 
Dennis, F. L., unattached. 
Devereux, S. H., Royal George. 
Dewey, G. H.. Lancastrian. 
De Witt, D. T., Barneson. 
Dick, J., Nitcaru. 

Dicks, A. G., Rangatira. 
Dickinson A., Peru. 

Dixson. E. W., Namur. 

Dods, L. A., Carmania. 
Doherty, P., Moldavia. 
Doddan, W. J., Indian. 
Donnegan, J. J., Berwindmoor. 
Driscol, J. R., Anglian. 
Duncanson, J., Goorkha. 
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Durston, W. J., Cambrian, 
Dyer, E. W., Corinthian. 
Earl, H. E., Avon. 

Earl, W. F., Pardo. 

Earle, H., Huallaga. 
Ebbetts, F. T., Manora. 
Eccles, P. B., Appalachee. 
Edwards, W. G.. sick leave. 
Egan, M. B., баа. . 
Elliott, B. S., Empress of Asia. 
Ellis, R. O., Sicilia. 
Emanuel, R., Arawa. 
Emery, B. F., Egra. 
Empson, T. L., Bankura. 
Entwistle, A. M., Aragon. 
Erbach, E. W.. Merion. 
Evans, A. W. N., Hesperian. 
Evans, C. F., Perugia. 
Evans, T. H., Indore. 

Fagg, G. K., Andes. 
Farman, A. H., unattached. 
Farmerv, J. C., Calypso. 
Farrell, R. T., Swazi. 
Ferguson, R., Empress of Ireland. 
Findlay, J. M., Whakarua. 
Firman, A. R., La Rosarina. 
Firth, A.. Star of Ireland. 
Firth, P. S., Galileo. 
Fitzgerald, J. M., Potomac. 
Fitton, F., Victorian (Leyland). 
Fletcher, L., Carmansa. 
Fookes, F. T. J., Francisco. 
Foran, E., sick leave. 

Ford, H., Empress of Ireland. 
Foster. R. T., unattached. 
Fox, L. C., Paparoa. 

Fox, W., Knight Companion. 
Fowler, W.. Changuinola, 
Fovle. H. J., Kentucky. 
Fraser, R., unattached. 

Fry. F. A., Hubert. 

(лаа, W. C., Marere. 

Gale, B., Teutonic. 

Gale, W., Plassy. 

Gallagher, H. J., Dongola. 
Garbutt, H. W., Kia Ora. 
Gardner, F. T., Nigeria. 
Gardner, R. S., Oropesa. 


Garrett, E. W., Phiadelphian (Lcy- 


land). 
Garwood, F. W., Akabo. 
Gascoign, R. A., Oriental. 
Gibb, J., Wayfarer. 
Gibson, A., Georgie. 
Giles, A. D., Peru. 
Giles, R. W., Manrman. 
Gill, C. J. A., Cestrian. 
Gillett, B. A., Caribbean. 
Golding, J. H., Guildford Castie, 
Goodsell, W. B., San Valerin. 
Gordon, C. 8., unattached. 
Gornall, J., Karina. 
Graham, T., Winifredian. 
Graves, D., Vanduck. 
Graves, W. P., Hupatia. 
Gray, F., Uraniwn. 
Gray, J. H., Carpathia. 
Grav, W. F., Mongolia. 
Green, E. H.. Campanello. 
Greene, А. T... Highland Pride. 
Greenstreet, P., Whakarua. 
Gregson, A. J., Normannia. 
Gregson, E. A.. Carthaginian. 
Greig, A. F.. Campanello, 
Gresham-Barber, K.. Macedonia. 
Griffith, J. T. R., Munster. 
Griffiths, A.. Vauban. 
Grover, А. F., S. Y. Luxistrata. 
Groves, W. G., Zealandic. 
Gullen, F., Canadian. 
Hagon, W. R., Englishman. 
Hague, W. J., Duendes. 
Haining, A. J., Kildonan Castle. 
Halcrow, A., San Jeronimo. 
Hall, H., Caraquet. 
Halliday, W. C., sick leave 
Halsall, T. H., Caledonia (Anchor). 
Hamlet, M. B. W., Orita. 
Hancock, L. A., Palawan. 
Hanson, A. E., Bempton. 
Harding, R., sick leave. 


Hardy, C. L., Boric. 

Hardy, H. E., S.Y. Doris. 
Hardy, R. S., Laurentic. 
Harford, R., Patuca. 
Harlow, E., St. George. 
Harris, A. J.. Anglian. 
Harris, C.. Royal George. 
Harrop, T., Danube. 

Hart, H. P. J., City of Lincoln. 
Hartigan, M. J., Sardinian. 
Hatfield, A. H., Tunistan. 
Hathaway, A. D., Rimutaka. 
Hawes, H., Hydaspes. 
Hawkes, G. E., Letitia. 


Henderson, W. C., Jose de Larrinaga. 


Hendry, A. O. R., City of Naples. 
Henry, R. J., Mesaba. 
Herbert, C. W., Medic. 
Herbert, T., Sicilian. 

Herd, H., Corsican. 

Hewitt. S., German. 

Hickling, W., Berbice. 

Hicks, W. J., El Zorro. 

Hill, A. E., Otranto. 

Hill, A. G., Invertay. 

Hill, Б. G., Ghazee. 

Hill. G. R., Vauban. 

Hindle. T., unattached. 
Hitchner, J. W., unattached. 
Hoare, H. R., Corinthic. 
Hobbs, P. R., Abosso. 

Hodge, T. H., Chilka. 
Hodgeson, W. H., Chinkoa. 
Holden, H., Kandahar. 
Holden, T. F., Cty of Karachi. 
Holker, N., Saldanha. 
Holland, E. J., Barjora. 
Holliday, P., Demerara. 
Holman, G. C., Colonian. 
Holmes, T. B., Historian. 
Hooley, T. E., Star of India. 
Hooper, P. H., Guleka. 

Hopps, R. G., unattached. 
Horne, T., Snæfell € King Orry. 
Hosking, L. G., Palermo. 
Horwood, H. J., Alaunian. 
Howard. E., unattached. 
Howard, J. Q.. City of Birmingham. 
Howard, W., Hermione. 
Howlett, W. J., Manitou. 
Huggins, W. T., Ellenga. 
Hughes, C. L., Highland Harris. 
Hughes, G. K., Sagamore. 
Hughes, L. Е., Olumpic. 
Hughes, W. J., Andania. 
Hugo, V. 8., Minneapolis. 
Humphreys, E. H., Wilcannia. 
Hunt, F. G., Drumeliffe. 
Hunt, G., Victoria. 

Hunt, H. P., unattached. 
Hutchinson, W. E., Highland Corrie. 
Hunter, A. E., Galeka. 

Inder, W., City of Lahore. 
Iugle, 6. W., Indus. 
Isherwood, T. P., Afric. 
Jacobs, A. G., Ascanine, 
James, F., City of Poona, 
James, R. C., Kasenga. 
James, R. H., Royston Grange. 
Jamieson, A. F., Stephen. 
Jeffries, A. H., Leinster. 
Jeffries, F., sick leave. 

Jolin, W. L., Mashobra. 
Johnson, F., Denis. 

Johnson, W. A., San Fraterno. 
Johnston, M., Kasama. 

Jones, A. E., India. 

Jones, A. V. G., Naneric, 
Jones, C. E., Engineer. 

Jones, С. F., Quillota. 

Jones, H., Monmouthshire. 
Jones, J. P., Numidian. 
Jones, O., Garth Castle. 

Jones, R., Columbia. 

Jones, Richard, El Uruguayo. 
Jones, T. G.. Canopic. 

Jones, W. A., Canada. 

Julius, A., "Eneas. 

Keane, O. P., Hutrkes Bay. 
Keen, F. L., Saronia. 

Kelly, C., Oceanic. 


Kelly, K. C., Norman. 

Kett, H. 8S., Galician. 

Kinder, F. Y., Westmeath. 

King, B., Colorado. 

King, R. R, British Sun. 

King, V. M., Araguaya. 
Kingsbury, A., Makarini. 
Kingsford, J. R., on leave. 
Knapman, W. H., Simla. 

Knox, T., Pretorian. 

Lacock, E., Scandinarian. 
Lambert, E., South Point. 
Lambert, G. H., Esmeraldas. 
Lambert, L. J., Carnarvonshire. 
Langham, A. E., Charles E. Harwood. 
Langiey, A., Agadir. 

Law, C., Shenandoah, 

Law, S., Pannonia. 

Lawson, A. L., Araguaya. 
Lawton, A. H., Flamenco. 

Lea, R. H.. Highland Enterprise. 
Learman, E. E.. Highland Rorer. 
Leche, W. J., Quernmore. 
Ledger, F. H., Highland Warrior. 
Ledward, T. A., Aguila. 

Lees, E. A., Huayna, 

Lees, J. H. D., Commontrealth. 
Lee, G., Rowanmore. 

Lee, R. A. C., S.Y. Cassandra. 
Lee, W., Mexico. 

Leech, Н. S., Cymric. 

Leeds, K. F. N., Calcutta, Depot. | 
Lefebure, H. Н. R. A. C., Baron Napier 
Leighton, L. H., Narragansett. 
Leith, R., Lusitania. 

Leith, 8. A., Cymrie. 

Lemon, S., Andania. 

Lever, G. H., Marquette. 
Lewington, W. H., Gloucester Castle. 
Lewis, W. T., Laconia. 

Lewis, 8. P., Buffalo, 

Lewis, 8. W., Desna. 

Lightfoot, H. J., Darro. 
Lindsav, M. J.. Demosthenes. 
Lines, W. T., Boric. 

Linnell, F. J., Rotorua. 

Lister, C., Carwhean., 

Litchtield, C. P., Den of Ruthven. 
Lithgow, W. H., City of Colombo. 
Little, H. T.. Exmouth 11. 

Lock, H. G. W., Durham Castle. 
Longton, C. E., Letitia. 
Lovelock, J. D., Delaware. 
Lovett, F. J., Melford Hall. 
Lovibond, R. A., Parana. 
Lucey, J., Den of Glamis. 

Lund, A. C., Norman. 

Lush, J. K., Nestor. 

Lyons, J., Oronsa. 

Lynch, G., unattached. 
Macdonald, J., Marina. 

Machan, J. W., City of Corinth. 
Mackenzie, C. F.. Itapuhy. 
Mackintosh, J., Bohemian. 
Macleod, S. E. S., Calabria. 
Macrae, C., Cedric. 

Macrae, K., Balmoral Castle. 
Madgwick, G., Isie. 

Makin, A. E., Motaqua. 

Maltby, P. B., Virginian. 
Mangan, D. D., Sicilian. 

Mares, A. H., Castalia. 

Marriott, J. E., Dunluce Castle. 
Marsh, J. E., Welshman. 
Marshall, W. P., Scandinavian. 
Martin, P. B., Olympia. 

Martin, S. F., Syria. 

Martlieu, J. E., Brion. 

Massey, C. T., unattached. 
Massey, W., City of Dunkirk. 
Masters, C. B. E., Asturias. 
Mather, J.. Campania. ) 
Matthews, E. M., Niceto de Larrinaga. 
Matthews, W. C., Eskimo. 
Mattinson, E. V., Pomeranian. 
Mattock, P., Victorian (Allan). 
Maudsley, C. V., Caronia. 
Maurice, J., Guildford Castle. 
Mauro, O. G., Junin. 

May, A. H., Manitou. 

May, P. B., Armadale Castle. 


Maycock, T. C. C., Star of Scotland. 


Maver, E. D., Edinburgh Castle. 
McCarthy, C. F., Poleric. 
McCarthy, C. J., Nile (P. & O.). 
McCarthy, C. M., Cassandra. 


McCormack, G. N., La Correntina 


McCormack, M., unattached. 
McCormick, D. C., Sandon Най. 
McCreath, R. V., Drumlanrig. 
McCrohan, T., Inca. 
McCutcheon, W. J., Reventazon. 
McEnery, T. C., Imperial. 
McGhee, W. J., Alsatian. 
McKenna, J. M., Crofton Hall. 
McLachlan, D., Cheyenne. 
McMillan, J., Haverford. 
Melling, H., Denbigh Най. 
Meredith, M. W., Italia. 
Middleton, P. G., Hesperian. 
Miles, J. L., Ulysses. 

Miles, L. J., PUN (Allan). 
Miller, D., Bala 

Miller, W., Prou 

Miller, wW., Start Point. 

Mills, L. C., Englishman. 
Mitchell, F., Vedamore. 
Mitchell, 8. W., unattached. 
Mole, H., Custodian. 

Monsey, M., Tritonia. 
Montgomery, B. H., Chaleur. 
Moodie, T., on leave. 

Moody, J., Balmoral Custle. 
Moon, A. T., T'hongwa. 

Moore, J. J., Burutu. 

Moores, J. H., Calcutta Depot. 


Morris, P., gic. 

Morgans, R. H., Lackawanna. 
Moriarty, D. J., M po. 
Morris, T. P., C. A. Canfield. 
Morrison, L D. G., Barala. 
Morrison, J. D., California. 


Morris, C. E., Kalomo. 
Morse, W. 8., Pi ite dias 


Mountain, È. H., Drina. 
Mowe, F. H., 8. Y. Valiant. 
Mulhall, J. P. Caraquet. 
Munday, R. А., unattached. 
Munroe, H., unattached. 
Murch, R. W. B., Berwindvale. 
Murphy, D., Monmouthshire. 
Murphy, E., Pannonia. 
Murphy, H. P., Ortega. 
Murphy, J., Mantaro. 
Murphy, W. F., Takada. 
Murray, T. W., Ardeola. 
Muschamp, T., Briton. 
Myron, G., unattached. 
Nailer, E. I. F., Borderer. 
Nash, R. H., Cornishman. 
Needs, W. A., Nellore. 
Nelson, C. H., Winifredian. 


Nethercoate, J. K., unattached. 


Newby, F. W., Parana. 
Newman, W., Highland Watch. 
Newns, L. S., Canning. 
Nicholas, W. G., Columbia. 
Nicholls, G. J. G., Huntsman. 
Nicholson, A., Erinpura. 
Nicholson, J., Colonian. 

N ightingale, F » Bandra. 
Nixon, С. 8. C., ' Dewa. 
Nolan, J. J., San Hilario. 
Noble, H., Palma. 

Norwood, 'P. R., Warwickshire. 
Nowlan, C. F., unattached. 
Obey, W. C., Hunic. 

O'Brien, G. W., Marere. 
O'Carroll, M. E., Cassandra. 
O'Connor, A. W., sick leave. 
O'Connor, J., Jroquois. 
O'Connor, P., Principello. 
O'Connor, Р. J., Ionian. 
O'Connor, T., Mont/ort. 
O'Donnell, T. J., Laurentic. 
O'Halloran, T., Californian. 
O'Keeffe, P., Kumara. 
Oliver, F. G., unattached. 
Oliver, C. A., on leave. 
Oliver, H., Arcadia. 
O'Riordan, T., Marengo. 
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Osborne, A. J., unattached. 
Osborne, A. E., Sutherland Granye. 
Osborne, J. Edward, Cluny Castle. 
Osborne, J. Edwin, Ruapehu. 
Osborne, R. F., Orotava. 
O'Sullivan, C. F., T'urcoman. 
O'Sullivan, D., Mount T'emple. 
O'Sullivan, J. P., unattached. 
Overall, E., Marquette. 

Owen, A. W., Dukar. 

Owen, R. M., Carpentaria. 

Owen, W., Aaro. 


Packer, К. H., S.Y. Iolanda. 
Palmer, H. M.. Pakeha. 
Pannett, W. E., Menominee. 
Parker, C. T., Dover Castle. 
Parker, E. P., unattached. 
Parkinson, W., Kathia mba. 
Patrick, R. V., Kildonan Castle, 
Payne, J. H., Peshawur. 

Payne, T. A., Arcadian. 
Pearson, D. E., Huasco. 
Peever, F., Tropic. 

Penketh, G., Cardiganshire. 
Pennington, C. J., Star of Victoria. 
Penrose, H. E., Trent. 

Pepper, G. H., Lianstephen Castle. 
Perfect, A. E., Inanda. 

Perkins, H. J., Palena. 

Perkins, C. W., Leicestershire, 
Perlman, A., Blaem/fontein. 
Peterson, T. G., on leave. 
Pettingill, W., Orsova. 

Phelan, N. J., Orua. 

Pink, Alfred, City of York. 


Pitchford, G. R. J. W., City of Benares. 
Pitkeathly, W., ке (Red Star). 


Planterose, E. A., 

Pollard, F. G., p De 

Ponstord, W. H., Turakina. 

Pope, H. W., Crown Point. 

Potts, A. S., Cufic. 

Potts, J. W., Tonawanda. 

Power, W., Cretic. 

Preece, E., Surat. 

Preston, M. A., California (P.S.N.). 
Proughton, A. н (й Ascania. 


Railton, N., Teutonic. 
Ralphs, б L., a Isidoro. 


Pat 
Ratclitfe, L. G., “City of Calcutta. 
Ratcliffe, T. C., Avon. 
Rattee, 3. G., Merion. 
Raw, W., Osterley. 
Rawsthorne, W., Mechanician. 
Rea, J., Aracataca. 
Redgate, H. J., Kumara. 
Reid, H. S., Highland Loch. 
Reid, S., Haverford. 
Reid, W. H. W., Benalla. 
Renshaw, P. J., Ultonia. 
Renshaw, R. W., Lusitania. 


Renwick, W. D. R., Highland Heather. 


Revell, J. L., Dunluce Castle. 
Reynolds, A. J., unattached. 
Reynolds, F. W. J., Grantully Castle. 
Rhodes, 1., Goorkha. 

Ricci, В. E., Tainui. 

Rice, H. W., Carmania. 

Rice, P. F., Indrabarrah. 

Ridley, J. M., Vitruvia. 

Rivett, F. W., City of Edinburgh. 
Robb, T., Toronto. 

Roberts, D., Laconia. 

Roberta, G., Virginian. 

Roberts, M., North Point. 
Robertson, C., Remuera. 
Robcrtson, D., Cardiganshire. 
Robertson, J. K., Sachem. 
Robinson, F. V., Highland Piper. 
Robinson, L., Glenetive. 
Robinson, S., Suveric. 

Robson, E. W., Cameronia. 
Roden, C., Walmer Castle. 
Rodway, J. C., sick leave. 
Rookes, C. E., Turcoman. 
Rosney, P. J., Drina. 

Ross, W. M., Pretorian. 
Rowdon, W. A., Dominion. 


Bowlands, H., leave. 
Rowlatt, F. W., Hilary. 
Rundle, E. H., Kumeric. 
Rushforth, A., Potosi. 

Russ, E., Cretic. 

Rushton, F., Carpathia. 
Rushworth, F. B., Sicilian. 
Ryan, J., Agadir. 

Ryan, V. A., Manhattan. ) 
Ryan, W. C., Montreal. 
Salmon, J. B., Highland Glen. 
Salmon, J. P Empress of Russia. 
Salter, T. H., "Asian. 

Salway, H. L., Minnewaska. 
Sanders, C. T., Arcadian. 
Sanderson, L. T. N., Somali. 
Sandham, T. D., Nyanza. 
Sandon, W. E., Star of India. 
Sang, H. K., unattached. 
Sarli, S. R., Circassia. 

Sayer, H. T., leave. 

Scales, C. W., Atlantian. 
Schanch, H. S., Crofton Hall. 
Schofield, A., Guatemala 
Scott, M., unattached. 

Scott, В. C., on leave. 
Scully, E., Navahoe, 

Зеагі, C., Empresa of Asia. 
Sedding, N., Elmina. 
Seddon, W., Ingoma. 

Seeney, H. W., Berbice. 
Sellars, G. H., Caledonia (P. & O.). 
Sequeira, H. C., Malda, 
Sharp, E. W., Angora. 
Sharpe, C. H., Ascania. 
Sharpe, F., West Point. 
Sharpe, W. H., Amazon. 
Sharples, E., Katuna. 
Shatwell, E., Dover Castle. 
Shaw, A. H. H., Armenian. 
Shore, R. M., Ozonian. 
Slirimpton, E. T., on leave. 
Silvester, W. H., Hull Trawler. 
Simmons, H. F., Pachitea. 
Simmons, J. M., Victoria. 
Simpson, J. C., unattached. 


Sinclair, D. H., Herbert G. Wylie. 
Single, G., Darro. 

Skinner, J. 8., Andes. 

Slater, F., Iberian. 

Sloggett, S. D., unattached. 
Smith, А. C., Antillian. 

Smith, A. F., Intaba. 

Smith, D. A., Highland Heather. 
Smith, F. J., Oriana. 

Smith, F. J. D., Michigan (Red Star). 
Smith, H. F., Ionic. 

Smith, H. S., Oruba. 

Smith, L. J. 'G., Arlanza. 

Smith, P. S., Celtic. 

Smith, W., Salmo. 

Smith, W. H., Inkosi. 

Smythe, G. W., Gascon. 

Snow, H. C., Christopher. 

Snow, W. E., H yancinthus. 
Snowden, H., Kingstonian. 
Soans, R. T., Ionian. 

Soar, R. A., Dongola. 

Solway, H. E., Stephano. 
Sotheran, A. W., Banca. 
Southam, В. W., Otrcay. 

Spence, R. 8., Devonian. 

Spicer, 8. W., unattached. 
Spiers, J., San Ricardo. 

Sproat, D. M., City of Marseilles. 
Sproat, H.. Mero. 

Spurgeon, W. P., Geelong. 
Standen, T. F., Plassy. 

Stanley, H. J., Nore. 

Stannard, C. E., City of Norwich. 
Stansbridge, S., Adriatic. 
Stansfeld, B. R., Mutiades. 
Starkey, J., Kinfauns Castle. 
Stephen, A. K., Guscon. 
Stephenson, J. Ас Highland Hope. 
Stevenson, A., Gaika. 

Stevenson, P., Niwaru. 
Stevenson, J. Ts Hatumet. 
Steward, E. H., Victorian (Leyland). 
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Stewart, L. C., Tunisian. 
Stickland, A. G., Muritai. 
St. John, H. W., Novara. 


Stocker, A., Canadian Cruiser Mar- 


guret. 
Stone, J. B., Olympie. 
Strong, K., Walton Hall. 
Stubbs, T. .H, on leave. 
studholme, J. J., Patrician. 
Sturdy, H., Panama. 
styles, A. C., on leave. 
Summerlin, 8. C., S.Y. Alberta. 
Summers, E. B., Calabria. 
Sutherland, D., unattached. 
Sutherland, W. G., Herefordshire. 
Sweetnam, R., Delta. 
Syme, W. A., Orvieto. 
Tainplin, L. H., Danube. 
Tavlor, A., Corsican. 
Taylor. A., Chignecto. 
Taylor, A. W., Cestrian. 
Taylor, G. R. W., Arzula. 
Taylor, H. W., San Lorenzo. 
Taylor, R. F., Seal. 
Taylor, W., Osiris. 
Taylor, Wilfred, Etonian. 
Teahon, S., Minneapolis. 
Terrancau, B. G., Nerehana. 
Thomas, G., Cambrian. 


Thomas, G. 'H., Edward L. Doheny. 


Thomas, H., ltatinga. 

Thomas, W., unattached. 
Thomas, W. H., Musician. 
‘Thomasson, F., Franconia. 
Thomasson, H., Orotava. 
Thompson, A., 'Cevic. 
Thompson, A. o Minnewaska. 
‘Thompson, A. T., sick leave. 
Thompson, W. J., Devanha. 
Thomson, F. A., Highland Scot. 
Thomson, Q., Salsette. 
Thomson, J., Highland Watch. 
Thomson, J. R., Haverford. 
Thomson, R., Carthaginian. 
Thorn, W. J., on leave. 
‘Thornton, J., La Blanca. 
Threlkeld, T. G., Worcestershire. 
Tiltord, G. L., Perugia. 


Breen, L., February 12th.à 
Coster, E. J., February 28th. 
Cox, H., March 1lth. 
Downes, C. N.. March 14th. 
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Timperley, J. H., Kelvinia. 
Tunbridge, A. O., Galway Case. 
Turner, G. E., Gloucester Castle. 
Turner, J., Salamis. 

Tyler, G. R., Sagamore. 

Tyler, W. E., Antony. 
Underwood, H. G., Karonga. 
Utting, R. T., Tongariro. 
Veale, R., unattached. 

Vick, F. R. V., Omrah. 
Vincent, J., Malta. 

Vincent, L. R., Beltana. 
Waddoup, J. B., Cameronia. 


Wainwright, A. C. L., Baron Erskine. 


Wakeling, G. P., Elysia. 
Walker, H. B., Orduna. 
Walker, 8. R., East Point. 
Walker, T. R., Anchises. 

Wall, D. G., Kenilworth Castle. 
Wallace, W. W., Roseric. 
Wallworth, W. A., Cedric. 
Walsh, L., Rappahannock. 
Walsh, S. B., unattached. 
Ward, A., Highland Harris. 
Ward, H., Galway Castle. 
Ward, J. N., Ceramic. 
Warner, Е. L., Falaba. 
Warner, N. B., Georgian. 
Warren, H. G., on leave. 
Wasley, J. G., Eagle Point. 
Waterworth, A., P'rincipello. 
Watkins, L., Lake Manitoba. 
Watkinson, E. A., Kenilworth Castle, 
Watson, G. H., Athenia. 
Watts, B. O., Aragon. 

Webb, С. B. N., Lancastrian. 
Webb, W. A., unattached. 
Weller, C. A., Ruahine. 
Weller, E. S., Сиу of Delhi. 
Wellington, C., А милан. 
Weselby, A., Калта. 
Wheeler, N. B. W. M., Oceanic. 
Whitaker, C. H., Mendi. 
Whittakcr, H. A., ad of Madras. 
White, A. G., 

White, V., Data. 

Wickers, H. M., Itacuera. 
Wignall, R. M., Огсота. 


Resignations 


Harrop, W. S., February 28th. 
Hunter, C. J., March 5th. 
Rawlins, A. S., March 3rd. 
Rockey, J. H., March 14th. 


Wilcocks, A. E., unattached. 
Wilkins, A., Hildebrand. 
Wilkius, J., Celtic. 

Wilkings, D. A., Maloja. 
Wilkinson, E., Atlantian. 
Willett, F. W., Kasembe. 
Williams, A. C., Orontes. 
Williams, F. A., unattached. 
Williams, D. E., Tagus. 
Williams, G. H., Royal Edward. 
Williains, G. V., Digby. 
Williams, J., Changuinola. 
Williams, J. R. T., Tokomaru. 
Wiliams, J. T., Devonian. 
Wiliams, J. T., Clement. 
Williams, T. D., Milwaukee. 
Wills, H. C., Malira. 

Wilson, H. O., Limari. 
Wilson, N. J., Athenia. 
Wingrave, D. W., Ballantia. 
Wiuser, F., Coconuda. 

Wood, C. B., Aysen. 

Wood, C. E., С.З. Restorer. 
Wood, D., Columbian. 

Wood, T. A., Oslo. 
Woodhouse, W. A., Norseman. 
Woods, F., Swanmore. 

Woods, L. J.. Oronsa. 
Woodward, J. E., Comanchee. 
Woolam, M. W., Manchester Citu. 
Woolley, L., Ainfauns Caste. 
Woolwuy, C. J., Statesman. 
Wright, E., Brodstone. 

Wright, F. M., Menominee. 
Wright, Q. J., Lianduvery Castle. 
Wright, T. G., Edatana. 
Wroughton, E. N. M., Murathon. 
W yard, L., Oriana. 

Wyatt, F. C., Kenuta. 

Wyatt, R. C., Borneo. 

W yett, A. W., Mooltan. 

Yates, A. L., German. 

Yelding, A. T., Kafue. 

Yelland, W. P., Sunda. 

Y oraton, J. F., Deseado. 

Young. F. E. е "Empress of Russia. 
Young, J., Galicia. 


Rumbold, B, O., March 14th. 
Westlake, Н. M., February 12th. 


Additions to Operating Staff 


Adams, G. E., February 17th. 


Bloxham, A. I. W. H., February 16th. 


Boylan, J. A., February 13th. 
Bryan, Н. F. B., February 9th. 
Cauvin, M. A. J., February 26th. 
Cook, E. J., February 16th. 
Cross, S. R., February 9th. 
Daly, R. H., March 3rd. 
Fitton, F., February 9th. 
Fowler, W., February 9th. 
Gregson, E. A., Feburary 18th. 
Harris, A. J., February 9th. 
Hawkes, G. E., February 15th. 
Hughes, W. J., February 9th. 


Hunter, A. E., March 11th. 
Kelly, C., March 2nd. 

Lacock, T. J., February 9th. 
Lewington, W. H., February 19th. 
Lewis, W. T., February 27th. 
Lynch, G., February 27th. 
Makin, E. A., February 27th. 
May, A. H., February 26th. 
McCarthy, C. M. M., March 3rd. 
McCormack, M., February 27th. 
Morrison, J. D., February 9th. 
Newby, F. W., March 4th. 
Nicholas, W. G., February 18th. 
O'Connor, P. J., March 3rd. 


Reid, S., February 27th. 
Robson, E. W., February 9th. 
Ross, W. M., February 9th. 
Russ, E., February 9th. 

Ryan, J., March 4th. 

Simpson, J. C., March 4th. 
Simpson, T. A., February 27th. 
Single, G., February 27th. 
Smith, F. J. D., February 26th. 
Stevenson, A., March 7th. 
Walker, К. S., March 11th. 
Webb, W. A., February 27th. 
Ww illiams, F. А., February 27th. 


T eee ete ee Ж Әлә — 


Тнк WIRELESS WORLD 67 


Marconi Orchestral Society. 


Band Contest. 


To parody an ancient saying “ Press and the 
Printer wait for no шап,” so it was impossible to 
include in last month’s magazine a report of the 
concert which took place on February 21st. It 
was an important event, for the first of the annual 
contests between the orchestras of the Marconi 
Works, Chelmsford, and Marconi House, London, 
for a silver cup took place. The cup was presented 
by the Directors of the Marconi Co., and is a very 
beautiful specimen of the silversmith's art. 

Great preparations had been made for the con- 
cert; the Lecture Hall had to be transformed into 
bandstand and auditorium, under the able super- 
vision of Mr. Capellaire. The stage which was 


White showed himself & clever nd sympathetic 
conductor. He had the best of all gifts for his 
purpose, enthusiasm, and he inspired this quality 
into his players, so that any errors of technique 
which might be detected were compensated for in 
the vigorous and crisp interpretation of the music. 
Naturally enough, such qualities were seen to their 
best effect in the chorus, which evoked well-merited 
applause. 

The Works Orchestra, under Mr. Ham, made an 
excellent impression by their version сі the same 
music. It is marvellous to think of the variety of 
readings which may be drawn from the same nota- 
tion, and the contrast between the playing of the 
two orchestras was very marked. Mr. Ham 
conducted at a much slower rate, thereby losing 
something of Mr. White's vitaiity, but as a compen- 


THE MARCONI ORCHESTRAL SOCIETY 


Left to right (seated) —R. French ('Cello), J. Lewis (1st Violin), Н. F . White 
(Conductor), A. S. Free (1st Violin),'C.; Haviland (2nd Violin) .C. Marsh 
('Cello) ; (standing) E. Hughes (Vocalist), F. E. Curnow (Pianist), 
R. D. C. Bailey (Drums), D. Bisset (Cornet), W. R. Cross, W. G. Baker 
(Cornet), A. Cappelaere (Stage Manager), E. A. Cummins (2nd Violin), 
H. Thomas (2nd Violin). E. Pilley (Vocalist), W. J. Everett (2nd Violin). 


erected could comfortably accommodate the 44 
members of the two orchestras which were to take 
part in the contest. The decorations were effective, 
& judicious use being made of laurel, while a golden 
harp marked with the initials of the Marconi Musical 
Society was included in the scheme. 

It had been hoped that Mrs. Godfrey Isaacs, who 
had selected the test pieces, would act as judge, but 
unavoidable absence prevented her, and her place 
was taken by Mrs. Harmsworth, Mrs. Burton and 
Mr. Cameron, who sat with Mr. Godfrey Isaacs and 
Capt. Sankey behind & small table bearing the 
coveted trophy. The music to be played was taken 
from “ Faust " and included the “ Waltz," “ Jewel 
Jong ” and the “ Soldiers Chorus." The Marconi 
House Band opened the contest, and Mr. Frank H, 


sating quality he brought out the full tone and the 
splendid orchestration and contrapuntal character- 
istics of the composer, while some of the crescendo 
passages were splendidly manipulated, and the 
climax was really beautiful. 
After a short interval the second test pieces were 
played, but these were chosen by the competing 
ands themselves, and in the case of Marconi House 
band at least, it showed distinctly to their advan- 
tage. This excellent orchestra gave incidental 
music from ** Monsieur Beaucaire,” and whoever was 
responsible for choosing these pieces showed admir- 
&ble judgment, which in & matter of this kind is half 
the battle. The music was sparkling and the effect 
on the audience was electric. 
The Chelmsford orchestra replied with the over- 
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ture from “ La Diademe " which tends more to the 
noisy side. but which brought out a good point of 
resourceful management and breadth of style; 
this also was well received, and the task was a 
difficult one for the judges. 

While the momentous decision was being reached 
a short dramatic sketch entitled ‘ Lights Out ” 
was given by some members of the Marconi Musical 
Society. It was a dismally comic sketch of a poor 
unfortunate, who, smitten by the shafts of the 
Blind God, had proposed in the dark and knew not 
to whom. His part was well taken by Mr. Smart, 
while Mr. “ Brandsby Williams," as his friend, with 
a penchant for a practical joke, gave him excellent 
support. Miss Atkins and Miss Dumas and a third 
ааӢу of uncertain age, with a habit of rolling her 
eyes and a strong desire to remain incognito, ably 
plaved the feminine parts, 

The remainder of the programme had consider- 
ably to be curtailed on account of time, but Mr. 
Edwards, from Chelmsford, gave an excellent 
recital; Mr. Tenning, a violin solo; and Mr. 
Hughes, a song. The concert ended with the 
massed bands playing “ Nights of Gladness,” 
Mr. White conducting. 

This concluded, Mr. Isaacs rose to announce the 
decision of the judges in the musical contest. He 
expressed the kindest appreciation of the entertain- 
ment, explaining that the judges had attentively 
listened, had carefully considered the rival per- 
formers, and without fear or favour had come to the 
decision that the cup should be given to—he spoke 
the words carefully and deliberately, so that 
expectation stood a-tiptoe—Mr. White and the 
Marconi House orchestra. The announcement was 
received with vociferous applause, which testified 
that the decision was generally acceptable, though 
all present were bound to acknowledge that the 
contest had been exceptionally close. 

When the applause had ceased, Mr. Mitchell, the 
manager of the Chelmsford Works, made an 
excellent speech, referring in generous terms to the 
House success, and expressing the desire that 
Chelmsford would meet London in many other 
competitions besides that of music, and promised 
that if matters could be arranged he would give 
something to back a sporting contest. 


Marconi House Notes. 
Football. 
We regret to record that on Saturday, March 7th, 


a match was played which decided once and for all 
the chances of the Marconi team in the League 
competition. There is no longer any possibility of 
their being first in the contest, for they were beaten 
by the Oratory Brigade in an uncqual contest by 
five goals to one. biu luck next year! 

Rugby Football. 

On Saturday, February 14th, a team from the 
Clifden Marconi Station played a match against 
the Galway University team at the Grammar 
School grounds. As the former were short of some 
players, they had to recruit from local clubs, hence 
the match was more or less a mixed one. Clifden 
forced matters with the ‘Varsity, and on two 
occasions should have scored, Duffy being on theline 
when tackled. There was no score at the interval. 
Before the close D. Grant scored the only try of 
the game for Clifden, the kick for goal failing. 

Cricket. 

Enthusiasm in this section is increased tenfold 

by the generous promise of Mr. Н. S. Saunders to 
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present a cup to the best all-round cricketer of the 
1914 season. Batting, bowling, ficlding and attend- 
ance will all be taken into consideration, and the 
Cricket Committee are at present drawing out a 
scheme for the awarding of points, so that a fair 
result can be arrived at. 

Tennis. 

Major Flood Page, Mr. Alfonso Marconi, and Mr. 
Geoghegan have very kindly promised to give a 
shield to the Tennis Section for annual competition 
between teams representing various departments 
of the Marconi and associated companies, these to 
include the Chelmsford works. "The regulations for 
the competition will shortly be issued and “ whips” 
are already busy in the various departments. 

Literary and Debating Society. 

On February 26th one of the most interesting 
debates of the season was held, with Captain Sankey 
in the chair. The subject was * Has Education 
increased human happiness ? " Mr. Idden answered 
for the affirmative and made heavy demands on a 
natural optimism to support his argument. Mr. 
Ward argued the negative. 

On March 12th the question discussed was 
‘Is the increasing disregard for authority in tho 
rising generation fraught with danger to the 
State?” Mr. H. W. Allen was in the chair. Mr. 
G. Green opened the discussion with a thoughtful, 
suggestive speech. А long and interesting debate 
followed. 

Chess and Draughte Club. 

A club to bear the above title, which sufficiently 
states its raison d'étre, is in course of formation ; 
but it is only in its initial stage. When further 
particulars are forthcoming they will be duly 
published. 

Billiards. 

Two billiard matches were recently played 
between members of the Staff of the Marconi 
Station, Clifden, Ireland, and members of the 
Clifden Town Hall Staff, the following being the 
&cores :— 

Played at Clifden Town Hall. 


Marconi Team. Clifden Town Hall Team. 
R. J. Henry 250  J. Hehir ... . 177 
H. J. Belcher 250 М. O'Connor 138 
J. H. Norris 250 E. D. Moran 178 
C. Rogers .. 195 Н. Doyle... 250 
P. H. Pettyfer ... 250 Т. Joyce... 252 
T. Webb 250 E.J. King 248 

1,445 1,223 


Return played at Marconi Station. 
Marconi Team. Clifden Town Hall Team. 
. 94 


R. J. Henry 250 J. Hehir. 

H. J. Belcher 250 М. O'Connor 129 

C. H. Norris 250 E. D. Moran 236 

J. Rogers .. 160 H. Doyle 250 

P. H. Pettyfer ... 250 T. Joyce 241 

T. Webb 250  E.J. King 192 
1,410 1,142 


DVERTISER (30) desires to take up Wireless Tele- 

graphy as a profession ; hasconsiderable practical know- 
ledge as „п experimenter ; could manaxe, control hands, or 
would travel, home or abroad. Box 1414, The WIRELESS 
Worp, Marconi House. Strand, W.C. 
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Sparks in Ship's Rigging 


DAILY NEWS correspondent is 
А = by the “frequency of 
sparking in the rigging” which he 
states that he noticed on board the vessel in 
which he made a voyage recently, and he 
suggests that “here is a matter of some 
importance to shipowners and others, which 
would repay investigation.” It is as well to 
state at once that the matter complained of 
has been thoroughly investigated and the 
danger found to be practically non-existent. 
In April, 1912, at the instance of a firm of 
shipowners, the Marconi Company carried 
out exhaustive experiments with the view 
of ascertaining whether there was any actual 
danger in the presence on board oil ships of 
sparks arising out of the use of the wireless 
plant. A quantity of naphtha was placed in 
а saucer and lodged as near as possible to a 
heavy spark, and a piece of waste saturated 
with naphtha was also placed close to the 
spark electrodes, but in neither case was the 
vapour ignited by the spark. A similar test 
was applied to the small sparks which obtain 
at minor parts of the apparatus, but it was 
not until a continuous spark was allowed 
for a very long period (which would not 
occur in actual practice) that the naphtha 
was eventually ignited. | 
The tests—which were all the more 
important as naphtha is one of the most 
inflammable cargoes carried—convinced the 
officials who carried them out—the super- 
intending engineer of the shipping company 
and a representative of the Marconi Company 
—that fumes of naphtha would never be 
sufficiently dense inside the wireless cabin 
to permit of ignition. Outside the rigging 
this would be even more obvious. 


Notwithstanding these tests, the Marconi 
Company have, at the request of some 
shipowners, enclosed the sparks, which are 
a necessary part of the transmitting appara- 
tus, either in glass tubes or with a covering 
of gauze. 

The sparks which may occur outside the 
wireless cabin in the rigging, when they do 
occur, are produced by induction, and have 
such a small heat value as to convince us 
that they would be totally incapable of 
igniting gas, even if it were possible for gas 
to accumulate in the open air in the neigh- 
bourhood of a spark. For the same reason, 
we do not think these sparks could ignite 
the driest inflammable material. 

It may be suggested that sparks might 
occur within the ship itself, but this has 
never been noticed, and, in fact, with the 
comparatively small power which is used in 
the wireless installations on merchant 
vessels, the possibility of any spark within 
the ship itself is difficult to conceive, as the 
holds would be screened by the metal plating 
of the ship from any induction effect 
produced by the transmitting apparatus. 

In discussing the foregoing we deal with 
the high potential and high frequency 
portion of the wireless apparatus. There is 
also to be considered the low voltage circuit 
which supplies the transmitting apparatus 
with electric current from the ship's dynamo. 
All wiring, however, in connection with this 
is identical in every way to wiring carried 
out for electric lighting and motive power, 
so that no greater risk from fire arises, as 
far as the low voltage portion is concerned, 
than it does out of the use on board of 
electric lamps and motors. 
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Personalities in the Wireless World 


MR. S. M. EISENSTEIN. 


Director of the Russian Company of 


HERE are few Russians who have 

| not heard of Mr. S. М. Eisenstein, 

but his name is not so well known in 

England, therefore this short account of his 

life and work should be of interest to our 
readers. 

Mr. Eisenstein was born in Kief, and here 
his early life was passed, for at Kief Univer- 
sity he found adequate pabulum for the 
demands of his extraordinary mentality. 
Then to complete his studies he went to the 
University of Berlin and afterwards to the 
Charlottenburg Polytechnic. 

It was in the year 1900 that Mr. Eisenstein 
commenced working at wireless telegraphy, 
but it was not until 1904 that he obtained 
his preliminary wireless patent and estab- 
lished a private experimental laboratory 
in his native town. He did not at first attach 
much value to his experiments and merely 
considered his invention from the standpoint 
of a hobby, but he was soon to find that 
even if he himself had so modest a considera- 
tion of his achievements, other people could 
esteem his discovery at its true value. It 
happened in this way. The present Minister 
of War, General Soukomlinoff, at that time 
commanding the troops of the Kief division, 
was one day in conversation with a certain 
gentleman who remarked casually that a 
young friend of his was attempting to 
telegraph without wires. General Soukom- 
linoff immediately became interested, nor 
rested till he had tracked down Mr. Eisen- 
stein, and, through the intermediary of 
friends, persuaded him to carry out his 
experiments on a larger scale. Not only did 
he make the suggestion but he prevailed on 
the War Office to provide the young scientist 
with sites for the erection of stations, so that 
communication could be established over 
150 miles. The War Office were as enter- 
prising as their chief ; they not only granted 
what was required of them, but gave every 
assistance possible, and, further, appointed 
а special commission, of which the Grand 
Duke Peter Nikolaevitch was President, to 
watch results. They were in every way 
satisfactory, and eventually the War Office 
purchased the experimental stations. Never- 


Wireless Telegraphs and Telephones. 


theless, great as his success had been, Mr. 
Eisenstein was not content to rest on his 
laurels, but continued to make improve- 
ments, even as late as 1907. Meanwhile, 
Mr. Eisenstein had been approached by the 
War Office to undertake the construction of 
further military stations, and other depart- 
ments of Russia's Government followed their 
example, so that in the year 1907 it was 
found necessary to form a company, and 
headquarters were removed from Kief to 
St. Petersburg. 

At first two or three small workshops did 
duty for office and factory, but within only 
a few months these proved entirely in- 
adequate for the increase in staff which the 
increasing business necessitated ; therefore, 
a large factory was built, which is to-day 
the factory of the Russian Company of 
Wireless Telegraphs and Telephones. Not 
only was the young company successful in 
satisfying the Government, but soon con- 
vinced the Ministry of Trade and Commerce 
that the manufacture of wireless apparatus 
was destined to be an important industry 
and one to be placed on a proper commercial 
basis. The result was that regulations were 
issued by the Ministry forbidding the placing 
of orders for wireless apparatus abroad. 

In 1911 occurred the most important 
event which has yet been recorded, or in- 
deed, is likely to be recorded, in the 
annals of the company. Already negotiations 
had been opened with the Marconi Company 
with a view to coalition. The result was that 
the Russian Company of Telegraphs and 
Telephones acquired a wider interest in the 
affairs of wireless telegraphy, under prac- 
tically the same organisation as before, with 
Mr. Eisenstein as Director and Principal 
Technical Adviser to the Company. 

Latterly Mr. Eisenstein has added to his 
labours by taking up the editorship of the 
only existing wireless journal printed in the 
Russian language. Nothing as regards Mr. 
Eisenstein's brilliant attainments, but only 
this personal touch: He is à man who 
inspires trust, as “straight as a die," and 
this, combined with a great geniality, has 
made him hosts of friends. 


72 


New Methods for 


Тнк WiRELESS WORLD 


the Production of 


Continuous Electric Oscillations and for 


their Utilisation in Radio-Telegraphy* 


By G. MARCONI. 


up to the present time practical radio- 
telegraphy has depended upon the utilisa- 
tion of discontinuous electric oscillations ; 
that is, of successive groups of oscillations of 
unequal amplitude produced by the discharge 
of a condenser or Leyden jar. 
As is well known, electric oscillations pro- 
duced by the discharge of a condenser were 


I T may be said that from its beginning 


Fig, 1. 


first investigated by Henry and Lord Kelvin, 
afterwards studied mathematically by Clerk 
Maxwell, and finally verified experimentally 
by Hertz. 

It is now well known that if two con- 
ductors at different potential be electrically 
connected together by means of a spark, 
if the resistance of the circuit be not too 


high, the potentials of the conductors only 
reach equality after a greater or lesser 
number of electrical oscillations. As a con- 
sequence of this the conductors become for 
а short time the seat of an alternating current 
which may be of extremely high frequency. 
If one of the conductors be the earth and 
the other a vertical wire, we have the essentia] 
features of the system with which, in 1895, 


I initiated my experiments in wireless 
telegraphy. Successive improvements have 
increased the reliability and range of the 
apparatus. This is well shown by the 
development of wireless telegraphy which 
resulted from the syntonic coupling of the 
antenna to an oscillating circuit, as first 
described in my English patent of April, 


кт Translation ofa & Communication made to the R. Accademia dei Lincei in Rome, on March 186, 1914 
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1900,and inthe lecture which I delivered before 
the London Society of Arts on May 15th, 1901. 

The damping or decrement of the oscilla- 
tions generated in the way I have referred 
to, and the interval of time separating the 
consecutive groups of oscillations (an interval 
necessitated by the relatively long time 
required to change the condensers) present. 
certain difficulties in regard to wireless 
telegraphy, and still greater difficulties in 
the case of wireless telephony. For this 
reason many workers in this branch of science 
have been seeking a method for the produc- 
tion and radiation of continuous oscillations. 

There are two fairly well-known methods 
for the production of continuous waves. 
One is the so-called ** Duddell Musical Arc,” 
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of brushes to the outside plates of two 
condensers, K, connected in series, and these 
condensers are in turn connected through 
resistances and inductances to the terminals 
of a high potential continuous current dy- 
namo, H, or else to a high potential battery. 

The main disc is connected to the inside 
plates of the two condensers, and forms part 
of an oscillating circuit consisting of the 
condenser, E, in series with the inductance, 
F, the latter being connected either directly 
or inductively to the aerial wire, G. 

When the condensers are charged from a 
generator or a dynamo of sufficiently hich 
potential, an electric discharge occurs 
between the side discs and the main disc 
(this discharge being neither a spark nor an 


E 


Fig. 2. 


perfected by Poulsen; the other, the high 
frequency alternator typified in the Gold- 
schmidt machine. 

It is not my present intention to examine 
these two systems in detail, but I shall only 
say that certain difficulties in working which 
have so far been an obstacle to their practical 
application exist in both systems. 

The first arrangement by which I suc- 
ceeded in producing continuous oscillations 
is described in my English patent of April 
11th, 1907 (Fig. 1). It consists of an insulated 
metallic disc, A, which is rotated at a very 
great velocity by means of a turbine or 
electric motor. Adjacent to the periphery 
of this majn disc are placed two other discs, 
C, and C, which are also rotated at a high 
rate of speed. These I will call side discs. 

The two side discs are connected by means 


ordinary arc), and continuous electric oscilla- 
tions are produced in the circuit, of a fre- 
quency depending upon the inductance and 
capacity of the circuit itself. | 

The working of the apparatus is probably 
as follows :—Assuming that the generator, 
H, gradually charges the double condenser, 
K, and that the potential at the discs, C, and 
C,, becomes, say, positive at C, and negative 
at C, then at a certain instant this potential 
causes a discharge across one of the small 
gaps, suppose the one between C, and the 
main disc, A. This discharge will in turn 
produce an oscillation through the induct- 
ance, ЕЁ, and the condenser, E, and this 
oscillation, on reversing, will naturally pass 
from the main disc, A, to the disc, C,, the 
latter being already charged to an opposite 
potential. The charge of the condenser, E, 
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will again reverse, acquiring energy at each 
reversal from the Condensers, K, which are 
kept charged by the generator, H. 

This cycle can continue indefinitely ; the 
losses which take place in the oscillating 
or radiating circuits being replaced by the 
generator, H. 

If the main disc is stationary, an ordinary 
arc at once occurs across the gaps between 
the discs without any oscillations being 
produced. 

This system has so far proved practicable 
for small powers, but has the disadvantage 
of not being quite reliable. 

Another arrangement of mine for the 
production of continuous oscillations which 
is now being used for Transatlantic work, and 
with which unlimited power can be employed, 
is based on the principle of causing successive 
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Fig. 3. 


groups of oscillations, each generated by 
the discharge of a suitable oscillating circuit, 
to overlap each other in exact phase. 

With the help of Fig. 2 I will try to 
explain my idea more clearly. 

In the third line of this figure are shown 
groups of damped oscillations occurring at 
irregular intervals: in the second line are 
shown more frequent groups of oscillations 
occurring at equal intervals ; and in the first 
line are shown continuous oscillations. 

In the third line we have the condition 
which existed in the old spark systems, where 
the groups of oscillations followed each 
other at irregular intervals. 

The close and regular groups of oscillations, 


which represent a very great step in the art 
of wireless telegraphy, are obtained by the 
employment of the apparatus illustrated in 
Fig. 3, which consists of an insulated 
metallic disc, а, having metallic studs fixed 
at regular intervals on its periphery, perpen- 
dicular to the plane of the disc. This disc is 
rotated at & high velocity between two 
other discs, bb, by means of a suitable 
motor. The studs of the central disc are of 
such length as almost to touch the two side 
discs, thus closing the circuit at regular 
intervals. This sudden closing of the circuit 
greatly diminishes the resistance of the 
spark, with a corresponding diminution in 
the damping of the wave ; while the opening 
of the circuit, as soon as the studs of the 
central discs have passed the peripheries of 
the side discs, b b, stops any oscillations 
which may stil exist in the condenser 
circuit. In this way, given a proper value of 
coupling between the condenser and radiator 
circuits, the energy uf the condenser circuit 
passes entirely to the radiator without the 
occurrence of the usual reaction between the 
coupled circuits. 

The advantage of this system lies in the 
radiation of regular groups of electric 
oscillations, the intervals between the 
groups being such as to produce in the 
receiver or in the telephone of the receiving 
apparatus а musical note which is easily 
distinguishable from the sounds and noises 
produced by the disturbances caused by 
atmospheric electricity. 

The system of discontinuous waves to 
which I just now referred is that at present 
used in all the high-power stations erected 
by the Marconi Company. 

My idea in adopting the arrangements 
which I will now describe was to obtain 
groups of oscillations so close together and 
in such exact phase that their combined 
effect on a resonant circuit should be to 
induce and maintain a high-frequency alter- 
nating current. 

The system of continuous waves to which 
I now refer is based on the cumulative effect 
of a series of discharges, having the same 
period and in phase, acting inductively on 
а common radiator. 

In fact, if we carefully consider the system 
shown in the second line of Fig. 2, it is clear 
that, if it were possible to bring the various 
groups of oscillations sufficiently close to 
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gether, а continuous oscillation could be 
obtained ; in the ordinary apparatus, how- 
ever, two difficulties arise. The first diff- 
culty is caused by the time required to 
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circuit, ог else it may be an exact multiple 
of the said period of oscillation. — 

To make certain that the beginning of 
each discharge occur at precisely the right 


Fig. 4. 


charge the condenser, it being obvious that 
the condenser cannot be charged and dis- 
charged at the same time ; und the second 
difficulty is due to the fact that the successive 
groups of oscillations must be in phase with 
each other as well as with the oscillations in 
the radiator. 

Attempts to obtain rapidly succeeding 
groups, but without reference to their phase, 
have already been made by various workers 
in this field. 

I believe that I have solved the problem 
by the use of the apparatus which I will 
describe with the aid of Fig. 4. 

In this system are employed a number of 
oscillating circuits, 1, 2, 3, 4, charged from 
the same source of energy through respective 
inductances. Each discharge circuit in- 
cludes a toothed metallic wheel, D,, D,, D., 
D,, а condenser, and an inductance coupled 
to the radiator or to an intermediate circuit 
which in this case is inductively connected 
to the radiator. 

The toothed wheels are insulated from 
each other, but rigidly mounted on the same 
shaft, and so fixed that the condensers 
discharge and recharge in succession at 
regular intervals one after the other; во 
that at a given velocity the interval between 
the beginning of the discharge of one con- 
denser and the beginning of the discharge 
of the next condenser is equal to the period 
of oscillation of the aerial or intermediate 


moment, the discharge circuit is provided 
with an auxiliary spark which is timed 
by means of another disc (omitted from the 
diagram); this spark is of a greater potential 
than the main discharge, and is obtained by 
means of small auxiliary condensers. 


Fig. 5. 
The final effect of this system is shown in 
Fig. 5, where the oscillations produced in 
rotation by the four circuits and the resulting 
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continuous oscillation induced in the aerial 
are indicated. 

In regard to this system for the production 
of continuous waves, the Technical Com- 
mittee appointed by the British Govern- 
ment to report on the merits of the existing 
systems of long-distance radio-telegraphy, 
and especially upon their capability for 
continuous communication over distances 
of 2,000 miles, stated in their official report, 
dated the 30th April, 1913, that my system— 
the system described above—was the only 
one which they had seen in successful 
operation over long distances. 

It might be thought that the greatest 
velocity hitherto obtainable with revolving 
discs could not allow of a sufficiently high 
frequency for radio-telegraphic purposes; 
but this difficulty does not occur with stations 


length are propagated at considerably 
greater distances than are waves of one 
kilometre or less. This discovery has 
greatly facilitated and encouraged the 
investigation and construction of high-fre- 
quency alternators, as well as the study of 
the other methods to which I have already 
referred. 

In order better to illustrate the principle 
by which I have been able to join con- 
secutively in phase a series of groups of 
oscillations so as to produce continuous 
oscillations, I will make a practical experi- 
ment, which I will explain with the assistance 
of the diagram shown in Fig. 6. 

I cannot, however, show here an arrange- 
ment working in exactly the same way as that 
which I have already described, because no 
high potential continuous current is available. 


Fig. б. 


working over distances of 4,000 kilometres 
or more, in which oscillations of a frequency 
higher than 50,000 periods cannot be usefully 
employed. 

As long as it was considered necessary to 
employ waves of hundreds of thousands of 
periods such as are produced by the dis- 
charge of ordinary condensers, it seemed 
hopeless to attempt to construct alternators 
or other machines capable of producing 
oscillations of so high a frequency. 

Ten years ago it was generally thought 
that frequencies at least as high as 100,000 
periods per second were necessary for radio- 
telegraphy. The experience which I have 
obtained in long-distance transmission has 
shown me that frequencies above 40,000 
periods are considerably less effective than 
are lower frequencies. I have also noticed 
that, using the same amount of energy in 
each case, waves ten or more kilometres in 


Instead of the condensers charged to a 
high potential, I have here an inductance, 
L,, charged, if I may use the word, with a 
current furnished by a battery, B. 

When the brush, K, makes contact with 
one tooth of the disc, D, a current passes 
through L,, and when the contact is broken 
by the rotation of the disc the energy of 
the magnetic field of L, is inductively 
transferred to the circuit, L,C, causing the 
circuit, L,C, to commence oscillating with 
the frequency of its own electrical period. 
If the velocity of the toothed disc, D, be so 
arranged that successive teeth make and 
break contact with the brush, K, in such a 
way that each group of oscillations be in 


phase with the preceding group of oscilla- 


tions, then all these groups of oscillations, 
if sufficiently close, will act so as to add their 
effects together, producing continuous oscil- 
lations in the circuit, L,C. 


It is evident that the production of 
continuous oscillations can only occur when 
the velocity of the disc is such that all the 
oscillations produced in the circuit, L,C, are 
in phase ; otherwise the different groups of 
oscillations would tend to interfere with 
and neutralise each other. 

We shall now see how a lamp can be 
lighted by means of the oscillations induced 
in the circuit, L,C, when such oscillations 
are in phase. 

From this experiment it can also be seen: 
(1) That maximum and minimum values of 
current are obtained by varying the capacity 
of the condenser, C, within given limits— 
that is, by adjusting the electric period of 
the circuit while the velocity of the disc is 
kept constant; (2) further, that maximum 
and minimum values of current are obtained 
when the period of the circuit is kept con- 
stant while the velocity of the disc is varied 
within given limits. 


[Experiment made here.] 


The use which is now beginning to be 
made of continuous waves is not really 
owing, as some people seem to think, to 
special properties possessed by these waves 
whereby they ought to cover great distances 
with less expenditure of energy than that 
required by discontinuous waves, but is 
rather due to the desire to obtain in the 
receivers better syntonic effects which 
would, firstly, reduce to a minimum the 
disturbances caused by atmospheric elec- 
tricity ; and, secondly, make it possible for 
а greater number of neighbouring stations 
to work without interference. 

In regard to the elimination of atmospheric 
disturbances, I have found in practice that 
accurate tuning and loose coupling between 
the circuits of the receiver do very little 
towards diminishing the objectionable 
effects of these disturbances. 

Electric waves due to nature, of which at 
present we have really very little knowledge, 
have the property of electrically impulsing 
the aerial systems of receivers, causing 
them to vibrate electrically to their own 
natural period, which is necessarily that of 
the wave which it is desired to receive. 

The disturbing effect of these natural 
waves—commonly called X’s by wireless 
operators—rapidly increases in intensity as 
the receiver is tuned to longer waves. In 
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this may probably be found the explanation 
of the fact that long waves traverse great 
distances with smaller losses than do short 
waves. 

The effect obtained in practice by weaken- 
ing the coupling of the receivers is to cut 
down the signals in about the same pro- 
portion as the X's, and consequently little 
advantage is obtained thereby. Neverthe- 
less, there 18 some difference between the 
waves produced by atmospheric discharges 
and those utilised for the transmission of 
radio-telegraphic signals; this difference 
allows the objectionable effects of the 
disturbing waves to be eliminated—at any 
rate, to some extent. 

With discontinuous waves such as those 
produced by the disc system shown in Fig. 3, 
the succession of groups of waves produces 
in the telephone of the receiver a charac- 
teristic musical note, which is easily dis- 
tinguishable from the sounds produced by 
atmospheric disturbances. The ability to 
produce a clear and characteristic sound is 
of extreme importance, and I have not yet 
found any system which will give such 
reliable results as those in which a musical 
note 1з used. 

The so-called X's generally consist of an 
electric impulse or of a short irregular 
succession of electrical impulses producing 
an instantaneous inductive effect, often of 
considerable intensity. 

The sounds produced in the telephone of 
the receiver by the musical spark are caused 
by a very large number of small impulses 
following each other at short and regular 
intervals. 

Modern receivers are so constructed as to 
take advantage of this difference between 
X's and signals; thus the objectionable 
eflects of atmospheric disturbances are to a 
great extent eliminated. 

In Fig. 7 is shown the receiver which has 
been used for more than two years in the 
Transatlantic stations. Here P is the 
primary of an oscillation transformer con- 
nected to the receiving aerial, and S is the 
secondary. 

Nos. 1 and 2 are two sensitive crystals or 
Fleming valves, with their corresponding 
potentiometers, each adjusted for maximum 
sensitiveness, while the other is disconnected 
from the circuit, so that when both are 
connected together they produce opposite 
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effects, and do not allow the passage of 
either signals or X's. It is then found that 
if the potentiometer, P,, be adjusted so that 
the opposing E.M.F. produced by P, is only 
just sufficient to leave the crystal No. 2 in 
& non-conductive state while signals are 
being received, then the received oscillations 
will be efficiently detected by crystal No. 1, 
while the disturbances or signals of greater 
intensity will make the impulses of current 
from crystal No. 2 oppose those from 
crystal No. 1. 

By making the resistance of No. 2 a little 
less than that of No. 1 even better results 
can be obtained. 

Experience acquired in the use of con- 
tinuous waves, especially when using 
auxiliary sparks, has suggested a new method 
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latter be very strong. The crystals or 
detectors are then acted upon by a buzzer 
in a circuit, B, which emits a very short 
wave, with the result that for very short 
intervals of time the crystals become 
conductors. 


In this way the energy stored up in the 


circuit, SK, is freed for very short intervals. 
It follows that if the groups of waves pro- 
duced by the buzzer have a period slightly 
different from a sub-multiple of the period 
of the received waves, then the signals are 
received as a clear musical note. 


In this manner, if the frequency of the 
received wave be 50,000 periods and the 
buzzer produce 4,900 groups per second, а 


discharge will take place through the tele- 
phone every ten ossillations. 


These dis- 


| 


Telephone 


Fig. 7. 


of reception, which has been developed by 
Mr. H. J. Round. This method has been 
successfully employed for very long distances; 
it offers the advantage of using the principles 
employed for the reception of continuous 
waves, and of producing in the receiver a 
characteristic note dependent on the period 
of oscillation of the transmitted waves. The 
arrangement employed is simply a modifi- 
cation of my receiver which I have already 
described. The system of two opposing 
detectors which I invented is used with this 
arrangement. 

These detectors are arranged so as to 
oppose their effects, but also in such manner 
that each can only receive signals if the 


charges are stronger or weaker according as 
the short-wave groups coincide with the 
points maximum or minimum potential of 
the wave which is being received. The 
cumulative effect of these discharges pro- 
duces a note of 1000 per second. 

This method of reception 1s somewhat 
analogous to my system for the production 
of continuous waves which I have already 
described. 

In my view, methods for the reception of 
continuous waves are now at the commence- 
ment of their development, and open up a 
new and large experimental field which pro- 
mises to play a prominent part in the progress 
of wireless telegraphy and wireless telephony. 
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Romance of the Telephone 


Forecast of Wireless Achievement 


R. J. A. FLEMING, lecturing on 
I y: Improvements in Long-Distance 

Telephony " at the Royal Institu- 
tion on March 27th, called attention to some 
of the great advances made of late years 
both in the scientific theory and in the 
practical appliances of telephony. 

With regard to wireless telephony, Dr. 
Fleming said : 

“The treatment of this subject demands 
& lecture in itself and not merely a few 
concluding sentences at the end of one. 
Suffice it to say that telephony conducted 
without interconnecting wires has been 
achieved over distances of several hundred 
miles as an experimental feat, but cannot 
yet be said to have entered into the field of 
practical everyday service. A brief outline 
of the method is as follows :— 

“ At the transmitting station we establish 
all the arrangements now used for producing 
continuous long electric waves of rather 
less than ten miles in wave length, and 
preferably about four or five miles. These 
waves are radiated from an antenna wire and 
must be perfectly continuous; that is, 
emitted without break or interruption ; or 
at least, if they are produced by spark 
discharges, the spark frequency must be 
above 20,000 per second. At the receiving 
station there are the usual arrangements for 
receiving by telephone signals as in radio- 
telegraphy. 

“ The only difference is that at the sending 
station in the base of the antenna is inserted 
a microphone of such current-carrying 
capacity as to bear 5 or 20 ampères or more 
passing through it. This microphone varies 
the resistance in the antenna circuit when 
speech is made to it. This in turn causes a 
fluctuation in the amplitude of the stream 
of continuous electrio waves being emitted. 
It, so to speak, makes waves on waves, and 
at the receiving station the telephone is 
influenced by these secondary and slower 
modülations of wave amplitudes. 

“ The frequency of the steady stream of 
waves emitted by the sending station must 
be such that it is above the limits of audition ; 


that is, more than 20,000 per second, and 
preferably about 40,000. An unbroken wave- 
train of this frequency cannot affect the 
telephone directly. If, however, the ampli- 
tude of the electric waves radiated is varied 
in accordance with the lower frequency of 
speech, these undulations of amplitude in 
the high-frequency wave do affect the tele- 
phone in the receiver, and the speech, altered 
to the transmitting microphone, is heard. 

“ The continuous wave-train can be pro- 
duced either by a high-frequency alternator, 
such as that of Goldschmidt, or by the 
continuous wave disc generator of Mr. 
Marconi, or by some form of Poulsen or 
Moretti arc generator. 

“ The chief difficulty is that of construct- 
ing а microphone which shall be able to 
carry the large oscillatory currents which 
flow up and down the antenna. 

“ Professor Majorana and Professor Vanni 
in Italy have devised ingenious liquid micro- 
phones. A multiple carbon microphone is 
commonly used, and Dubilier has devised a 
water-cooled arrangement called a relay 
microphone. 

“The Vanni microphone is constructed 
as follows: A jet of water, which may be 
made slightly conducting by the addition 
of acids or salts, emerges from an ebonite 
mouthpiece and falls between two inclined 
metal plates. One of these plates is fixed 
and the other is connected to the diaphragm 
of a telephone. The liquid falls on to one 
plate and bounces off on to the other and 
makes an electrical connection between them. 
The movement of the diaphragm sets up 
oscillations in the liquid column and also 
varies the distance between the plates, and 
therefore alters the thickness of the connect- 
ing film of liquid, and hence its electrical 
resistance. If one of these plates is con- 
nected to a transmitting antenna and the 
other to the earth we have the means of 
varying the resistance in the antenna circuit, 
and hence the amplitude of the emitted 
electric waves, so as to modulate them in 
accordance with the waveform of the 
speaking voice. 
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* At the receiving end the arrangements 
are not different from those used in wireless 
telegraphy for telephonic reception. The 
recelving antenna is coupled to a condenser 
circuit which has in it a crystal or valve 
receiver and a telephone. 

“ The valve rectifies the continuous waves, 
but the uniform current produced does not 
per se aflect the telephone If, however, 
modulations of amplitude are produced by 
speaking to the transmitter at the sending 
station, the receiving telephone is affected 
by these variations of amplitude and 
responds only to the waves on the waves 
or variations in the amplitude of the con- 
tinuous waves. The receiving operator then 
hears the words uttered to the distant 
transmitter. 

“The limiting factor is therefore the 
current-carrying power of the speaking 
microphone or transmitter. 

“ Time will not permit of reference to the 
details of all the experiments on this subject 
made by Fessenden and others in the United 
States; Poulsen in Denmark; Ruhmer, 
Goldschmidt, and the Telefunken Company 
in Germany ; Colin and Jeance in France ; 
Marconi, Majorana, and Vanni in Italy ; 
and Ditcham in England. Suffice it to say 
that this lineless telephony has been success- 
fully conducted up to 500 or 600 miles 
distance. : 

“ The chief difficulty in obtaining greater 
ranges is that of constructing a voice-varied 
resistance, or so-called microphone trans- 
mitter, which shall be able to carry large 
currents up to 50 or 100 ampéres and vary 
these currents faithfully in accordance with 
the waveform of the speaking voice. 

“ Wireless telephony across the Atlantic 
will be possible when we are able to 
modulate power to the extent of 100 or 
150 kilowatts. 

“© A very promising method of varying the 
amplitude of the emitted waves appears to 
be by the insertion of a speaking micro- 
phone in the exciting circuit of a high- 
frequency alternator such as that of Gold- 
schmidt. It will be thus possible to modu- 
late in accordance with the waveform of 
articulate specch a large antenna current 
without actually passing that current through 
any form of microphone. The modulated 
current is then merely a small current of a 
few ampéres. 
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“ Summing up the position, we can say 
that lineless telephony up to 500 or 600 
mites is now possible, and there appears to 
be no insuperable obstacle to prevent it 
from being conducted across the Atlantic 
Ocean. If this were ever done, and the 
New York to San Francisco line telephony 
accomplished, it might be possible with one 
repetition of a message to speak articulately 
from London to places in California. Long 
before this is achieved, however, wireless 
telephony will doubtless have come into use 
for moderate distances between ships and 
ship and shore. Mr. Marconi has recently 
directed much attention to this subject 
with the object of improving the speech 
transmission and simplifying the apparatus. 
He has invented for this purpose new and 
effective transmitters and receivers and 
conducted demonstrations between ships of 
the Italian Navy.* 

"* [t would be an advantage to possess a 
simple and easily worked form of wireless 
telephone apparatus that could be installed 
on ships for intercommunication, so that 
ships' officers and others who have not had 
the special training necessary to read Morse 
signals by ear could on necessity communi- 
cate with distant vessels by actual speech 
and call for help in the hour of need. 

“From this brief statement on a small 
portion of this subject it will be seen that 
we have by no means come to the end of 
invention in connection with telephony. 

“Achievement has been great since 
Alexander Graham Bell gave us, thirty- 
eight years ago, the exquisitely simple 
receiver which bears his name and at once . 
made possible commercial telephony, when 
coupled with the invention of the micro- 
phone and carbon transmitter made by 
Hughes and Edison and other great 
pioneers. 

“ Let no one, however, think that the 
field is exhausted. The chief problems have 
been solved, but those who come to the 
task with adequate powers of scientific 
investigation or original invention still find 
in the various departments of practical tele- 
phony an abundant opportunity to enlarge 
our knowledge or improve a means of 
communication which, even if it contributes 
at times to test our patience, has yet become 
so essential to our modern life." 


* See WIRELESS WonLD, April, 1914, p. 35. 
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An Outpost of Empire 


OT many people know where the 
[М] ға Islands are. You have 

Scotch blood in you if you do. For 
these little islands which look at first 
glance almost like the drips from that huge 
stalactite of South America, and contrive to 
be within the Postal Union, are monopolised 
by Scotsmen—and sheep. There are some 
2,300 males on the islands, and about three- 
quarters of a million sheep. 

There are also 905 women, but the 
Government report artfully accounts for 
this small proportion by remarking that of 
the 2,300 males over 1,100 are engaged in the 
whaling industry. 

Yet for all their small population the 
Falklands are one of those go-ahead little 
places which civilise themselves in obscurity 
or in spite of it. The latest proof of progress 
is an addition to the local architecture in the 
form of a wireless station. But telephones 
already exist, and are to be installed in 
private houses. Boy Scouts also flourish, 
and held their first meeting on July 23rd last 
year. And the toothbrush is becoming a 
comparatively common object in the islands ! 

At least, so says an impressive sentence in 
the last official report. 

There is not much that is kind about the 
scenery of the Falkland Islands to be said, 


The Marconi Station on the Falkland 
Islands—the most Southerly Colony of 
the British Empire—has already per- 
formed good work. Неге one of the 
Operators is shown indulging in a 
favourite pastime—Penguin Shooting. 


so it is better left unsaid. The area suffers 
from a Scotch and English climate. It 
rained on 240 days in 1912, and failed to be 
windy on 105. During the rest of the time 
the wind blew with varying violence. The 
Spaniards christened the islands “ Mal- 
vinas,” meaning land of bad winds. And 
not without cause, for the land is so gale- 
swept that not a single tree can be found to 
take root in its peaty soil, and the inhabitants 
have had to abandon their national dress. 

Still} dry spells do occur sometimes, when 
the supply of water becomes so short that the 
inhabitants are afraid to have a bath or even 
to wash any clothes, and under pressure 
of circumstances are compelled to wash and 
shave in bog water, which is jet black and 
has a far from pleasant odour. 

Even eating, that refuge of the bored, 
brings little consolation. There is not much 
to consume except mutton—mutton broth, 
and mutton that lacks even that ingenuity 
in disguise. 

* Good old 365 " on the menu suggests a 
new &dventure in ports, but it is not the 
complement to walnuts—merely mutton, 
for “ 365" is one of those depressing local 
jokes signifying ‘‘ mutton every day in the 
year." 

Fruit and vegetables, except potatoes, are 
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only for the plutocrat. But occasionally, 
over a peat fire that carries memories of 
Ireland, one may cook a penguin’s egg, 
boiling it for fifteen minutes, then plunging 
it into cold water and stripping its shell off 
to leave a delicate jelly-like morsel— 
delicious ! 

From the point of view of the sportsman 
alone does this Robinson Crusoe country 
hold some attractions. Wild life is abun- 
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souls in Port Stanley almost to the verge of 
dissipation. The bluebottle is said to have 
been introduced on the West Falkland by 
the ss. Salembria, in 1878, and a warm wel- 
come still awaits any surviving members of 
her crew who may wander this way again. 
News is as scarce as other good things in 
the islands, and the inhabitants never cease 
to bless the introduction of wireless, which 
will enable them to impress upon the 
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General View of the Port Stanley Station. 


dant. Sea lions, sea elephants, seals, whales, 
penguins, black oyster catchers, two species 
of shags or diving birds, upland and Relp 
geese, loggerhead and ducks are to be seen in 
their natural haunts, and provide the inhabi- 
tants with many a trip of the bogland, where 
two miles are more gruelling than four over 
the roughest ground in the Homeland. 
Apart from the sport, the tedium of life 
is only relieved by the arrival of the monthly 
mail from Scotland and uncertain visitations 
from hordes of bluebottles, which invade 
the sheep stations and drive the 800 Scotch 


world that Scotland still survives on the 
globe. 

The wireless station is situated on Cape 
Pembroke, two miles from Port Stanley, 
the capital of the islands, which has been 
likened to a small town in the Scottish 
Highlands. It was opened for public service 
on November Ist, 1912, communication 
being maintained with Cape Virgins, Bahia 
Blanca, Cerrito and Rio Grande del Sul on 
the South American mainland. The station, 
a 5 kw. one, is designed to give a night 
range of not less than 1,000 miles, when 


corresponding with a 
similarly equipped 
station. There are 
two masts of the sec- 
tional steel type 220 
feet in height, placed 
600 feet apart, and 
supporting an aerial 
of the twin T multi- 
ple wire type consist- 
ing of 9,000 feet of 
silicon bronze wire. 
The equipment con- 
sists of a horizontal 
slow-speed oil engine 
generating 15 h.p., 
driving by belt at 
5 kw. 70-cycle alternator of the stationary 
armature revolving field type. On the same 
shaft is driven an exciter and disc discharger. 
The condensers are of the Poldhu type con- 
tained in earthenware jars and immersed 
in oil, and are controlled by means of a 
Swiss commutator. The transformer is 
designed for 300 volts 20 amp. primary 
current, and delivers 20,000 volts off the 
secondary terminals. In conjunction with 
the transformer an air-cooled iron core 
adjustable low-frequency inductance is used 
in order to bring the primary circuit into 
resonance with the alternator frequency. 


A Peep into the Engine Room 
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In addition to the 
power plant an aux- 
iliary coil set has 
been installed, work- 
ing either from the 
exciter or storage 
battery and having 
a range of 250 miles. 
The wave lengths 
employed are 600, 
900, 1,200 and 1,500 
metres. 

An interesting fea- 
ture of the earth 
system is that, in 
addition to the 
usual circular earth 
plates, the power house, being exter- 
nally constructed of sheet iron, is used as a 
counter capacity to the aerial. The receiv- 
ing apparatus consists of a standard magnetic 
detector and multiple tuner, and a valve 
tuner capable of receiving wave-lengths over 
a range of from 100 to 4,000 metres. Owing to 
the dampness of the climate, special attention 
has been given to insulation and materials 
used in construction. Wood has been used 
only where essential, and all apparatus 
has been insulated with porcelain. The 
aerial has been insulated with a new type of 
porcelain rod. 


Operators’ Quarters. 
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Though the station is nominally designed 
for a 1,000 miles range at night, Rio Grande, 
& distance of 1,200 miles, is spoken every 
night, and the signals are strong and clear. 
With the large aerial and valve receiver the 
Falkland Islands station is able to get prac- 
tically every station in the South Atlantic. 
On January 16th, 1913, a daylight efficiency 
test was arranged with a ship station steam- 
ing towards the Falklands, and communica- 
tion was established each way at 462 miles, 
the ship station having readable signals 
from the shore at 485 miles. 

Quite early in its existence the Falklands 
Station was able to render valuable service. 
On November 12th, the Pacific Steam 
Navigation Company's R.M.S. Oravia struck 
the Billie Reef, seven miles from Port 
Stanley, at 10.30 p.m. Assistance reached 
her at 11.30 p.m., and when the passengers 
were landed in bad weather at 4 a.m. the 
next morning they found comfortable 
quarters and every attention waiting them 
in Port Stanley, the arrangements having 


been carried out by wireless while the work 
of rescue was going on. Ву wireless passen- 
gers were able to send reassuring messages 
to their friends, and communication was 
established with the same company's 
ss. Huanchaco, 600 miles away, which called 
for the rescued passengers and mails. Later 
advices show that the station continues to 
work splendidly, and whalers in the Antarctic 
have found it a convenience, the traffic being 
relayed through Monte Video. It is hoped 
that the station will soon be in communica- 
tion with Punta Arenas; then a really good 
all-day service will be established. 

There is no cable to the Falkland Islands, 
and in the ordinary way no news of the 
disaster could have reached the outside 
world for two weeks. 

A further development is expected bv 
joining up the West Falklands and South 
Georgia to the central station at Port 
Stanley. This will bring the most isolated 
islands of the group into touch with the 
outside world. 


A Marconigram 


TOUCH on the keys, a crackle, 
А * glow in the aerial wire, 
Then, cleaving the night 


With the speed of light, 
Issued a message—in fire ! 


Next, as a buff “ Marconi," 

It reached Miss Eleanor Shadd ; 
"Twas very concise, 
But extremely nice, 

And Eleanor’s heart was glad. 


Quickly, Eleanor, quickly ! 
Time and the hour slip by ; 
The poor little page 
Has waited an age 
For the expected reply ! 


What was this urgent business ? 
* Sparks " is inclined to guess ; 
The’phone at his ear, 
He is ready to swear, 
In dashes and dots spelt—" YES!” 
Doveras R. P. Coats. 
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Portable Wireless Telegraph Stations 


HE Greek Government has just 

| completed negotiations with the 

Marconi Company for the supply of 

fourteen field stations. Eight of these are 

to be motor-car sets of 14 kw. power, and 

the remaining six to be special à kw. pack 
sets with 54 ft. masts. 

The motor-car stations will be mounted on 
special lorry type chassis, and so arranged 
as to be entirely self-contained and suitable 
for use in rough country. Each chassis will 
be made with special clearances, fitted with 
solid tyres and a 40 h.p. motor. The 
maximum range for each station will be 
approximately 250 miles, with a guaranteed 
minimum of 150. Eight men will be re- 
quired to take charge of each of these motor- 
car stations, which when erected will cover 
some 1,300 square yards. The masts will 


be 70 ft. high and the average height of the 


4 


« 
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His Excellency the Russian Minister of War, General Soukomlinoff, 


aerial 56 ft. The total weight of a motor- 
car station, including an estimated average 
weight for the personnel, will not be more 
than 7,600 lbs. 

The pack stations are of a special type 
with 54 ft. masts, but the apparatus is so 
constructed that it can be carried easily 
on five horses. For these stations the 
maximum range is approximately 80 miles, 
and the guaranteed minimum 50, with 
a total gross weight for each station of 
969 lbs. 

A commission of officers has been in- 
structed by the Greek Government to visit 
the works at Chelmsford, in order to super- 
vise the manufacture and mounting of the 
stations, and the commission has, further, 
been granted full facilities to carry out the 
necessary tests and, ultimately, accept the 
stations for the Government. 


—— — 


inspecting cavalry 


stations at the Works of the Russian Company of Wireless Telegraphs and Т elephones. 
On the right of His Excellency is Mr. A. Simpson ( Managing Director) and on his left are 
Mr. P. Balinski and Mr. S. M. Eisenstein, directors of the Russian Company. 
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Aerials and their Radiation 
Waveforms.—Il. 
By H. M. DOWSETT. 


HE author has shown in the April 
| WIRELESS WORLD that the form of 
the waves radiated from different 
types of aerials can be readily obtained by 
simple geometrical construction, working 
from the basis of the waveform for 1 А in the 
aerial—corresponding to a 1 A in space— 
which must first be accurately determined. 
The Marconi directional aerial is one of 
the most useful and interesting types to 
study. 
It consists essentially of a bent aerial 
with a large ratio of length to height. This 


is the simple case—the first, therefore, to - 


be considered. If the ratio of fundamental 
wave-length to length of aerial is also large 
the directional effect is more pronounced. 

Fig. 1 shows a half-wave leaving a bent 
aerial whose ratio of height to length is 
1:7 and ratio length to wave-length 1: 5. 
In Fig. 2 two complete waves are shown 
getting away. 

The relative areas of the waves sent off 
(1) in the direction opposite to that in which 
the aerial is pointing, here called 0?, (2) 
at 180? to this direction, indicate that there 
is à gradual decrease in wave energy from 
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one to the other; but this does not explain 
the directional effect —the fact that at some 
intermediate direction, near, but not neces- 
sarily at, 90°, the strength of received 
signals reaches a pronounced minimum, 
considerably less than in the direction 180°. 
It has been pointed out by Prof. Pierce* 
that a complete and satisfactory explanation 
of this effect has not vet been given, although 
several writers have attempted to solve the 
problem, notably Prof. Fleming. 

The author’s solution is developed in the 
following diagrams. 

Fig. 9 shows the elevation and plan of the 
first complete wave leaving an aerial of the 
same dimeusions as shown in Figs. 1 and 2, 
but drawn to a larger scale. 

The wave has the shape of a flattened 
hemisphere, and parallels have been drawn 
on the plan to indicate the projection of a 
spheroidal surface. P is the point of genera- 
tion of the wave, O the apex. Sectional 
planes are shown cutting through the wave 
їп various angular directions round the 
aerial, and the shaded areas give the plans 
of these sections. 


+ ——— — 


== — 


* Principles of Wireless Telegraphy," 1910, pp. 299-809. 
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The radial lines, P 20°, P 40°, P 60°, etc., 
are the lines of advance of the wave focos, 
O 20°, O 40°, O 60°, etc., the corresponding 
lines on the wave front, and the sections are 
completed by the lines on the wave back 
which extend from О to the ellipsoid where 
the wave enters the earth. 

A simple examination of this diagram at 
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curve of wave energy known as the “ beetle ” 
diagram. 

A secondary result of this lean-over, 
which cannot be disregarded, is that it 
diminishes the picking-up power of the 
receiving aerial if this aerial is not inclined 
in the right direction. 

One of Hertz's experiments—illustrated 


once discloses — ы aamen in Fig. 4—was 
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other words, to the shaded areas in 
Fig. 3. 

This indirect loss is additional to the 
direct loss by radiation of the wave into the 
earth as it leaves the underside of the bent 


aerial, and the two together result in the 


repeated ; the wave will tend to pass the 
aerial without being absorbed. 

In order to draw a polar diagram for the 
aerial shown in Fig. 3, it will first be neces- 
sary to find the true wave areas in the 
different directional planes. 
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This can be done in the manner shown 
perspectively in Fig. 5. 

Let PA 20° be the sectional plan of the 
wave in the direction 20°; extend the wave 
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Fig. 3 have been measured by planimeter ; 
those in plan have been corrected to obtain 
the truc wave areas in the manner already 


described; the final relative values have 


Fig. 4. 


base until a perpendicular can be dropped 
оп it from A. Then, the altitude of the wave 
peak, OA, being known, the true area of the 
wave, PO 20°, compared with its plan, will 
be in the proportion of OB: AB, where 


OB = V(OA)? + (AB)?; also the inclina- 


been plotted and the mean curve is shown 
in Fig. 8, with ordinates measured from the 
left. The curve shows that in proceeding 
from 0° to 180° the wave area first falls off 
slowly, then quickly, then slowly again. 

The next question to consider is the 


Fig. 5. 


tion of the sectional plane from the vertical 


| -1А 
will be tan OA 


The lengths of the perpendicular dropped 
to the baselines of the various planes can be 
obtained from Fig. 6. 

All the wave areas in plan and elevation 


relation between wave area and wave 
energy. Owing to radiation into the earth 
in the direction 180°, it is obvious that as the 
area decreases the wave energy decreases 
but does it decrease in the same proportion 1 

The perspective diagram, Fig. 7, which 
shows the field of electric strain proceeding 
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from the end of a bent aerial—having a 
l А in it—to the earth—assists us to the 
conclusion that the wave area is not directly 
proportional to the wave energy. 
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For, if the aerial be regarded as 
one plate of a condenser, and the 
earth as two other plates laying 
in the directions P 0° and P 180^, 
the intensity of the electric field 
aerial to either earth 
plate will be in the inverse propor- 
tion to the distance of that earth 
plate from the aerial—that is, in 
the inverse proportion to the length 
of the lines of electric strain, or to 
the capacity in the two directions. 

Fig. 7 shows that the length of 
the strain lines is a minimum at 
180° ; it then increases slowly, then 
quickly, and near 0° its increase 
once more slows up, and finally 
becomes a maximum at 0°. 
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The intensity in the direction 180° is 
roughly five times the intensity in the 
direction 0^. 

A curve of approximate values is given in 
Fig. 8, the ordinates being measured from 
the right. 

Material is now available, and is given in 
the following table, for plotting a polar 
diagram— Fig. 9—of wave energy for this 
aerial. 


| -Ene ergy 
Direc- | Pi Inclina. А Wave Wave lost by| Uscful 
tional ro tionfrom' 4r,» | Inten. En- |Induc.| En. 
Plane | “T°: | Vertical. sity. егру.! tion, | ergy. 
0° == о 435 , 1:0 4:25 — 4:35 
20° | 1-64 | 28° 51' | 3:4 1:05 3°57 | 1-72 | 1-85 
40° | 1:88 | 46° 21’ | 26 1-2 (12 | 226 | 0-86 
60° | 1-63 54947 | 2:0 L37 274 | 226 | 0-48 
90° | 1-07 | 58? #1’ | 125 | 1:85 2°31 1:98 | 0:33 
120? | 0-55 | 54° 47' | 0-67 | 3:3 2.21 1:81 | 0-40 
140° | 0-323 , 46° 21' | 0-45 4-25 1:91 1:38 0-53 
160° | 0-14 | 28° 51 | O3 | 48 1-44 | 069 | 0-75 
130? — 0° 0-22 5.0 | 1:10 — 1-1 
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It will be seen that in the present case the 
minimum occurs at about 90°. 

But its position is not fixed at this angle 
for all aerials, it depends entirely on the 
height, length, and fundamental of the aerial. 


Characteristic Curves of Detectors. 
R. PHILIP R. COURSEY writes 
M to us as follows: “ With reference 
to the criticism of my Physical 
Society paper on ' Characteristic Curves of 
Detectors,’ &c., on page 9 of the last (April) 
number of THE WIRELESS WORLD, I would 
like to point out that in my opinion it is 
not altogether justified by the facts. In 
the first place, no attempt was made to 
compare the various detectors with the 
Marconi magnetic detector in the matter of 
sensitiveness, the magnetic detector being 
merely employed as a means of calibrating 
the apparatus on each occasion, as described 
in the paper; and as for this purpose con- 
stancy 1s the only desideratum, it obviously 
did not matter what resistance telephones 
were used, so that solely for convenience 
the same ones were employed throughout, 
instead of the proper 120-150 ohm ones. 
“ Secondly, the use of the same resistance 
telephones for all the tests, although not fair 


to some detectors as far as 
the actual figure for the 
sensitiveness is concerned, yet 
serves the purpose of the paper 
—viz., to compare the general 
features of the sensitiveness and 
differential curves—not their 
numerical values—as the shape 
of the curves would not on the 
whole be much influenced by 
the telephone resistance. Fur- 
ther, in such a series of tests 
as this, the use of the correct 
resistance of telephones (or 
even the approximately correct 
resistance) for each detector 
would be a matter of some 
difficulty, as the range of 
resistance to be dealt with in 
different crystals is so great, 
while large variations of resis- 
tance are often experienced at 
different points, and at different 
boosting voltages, on the same 
crystal. 

* Ав a matter of fact, the use 
of 2,000 ohm telephones about 
represents the conditions that obtain in 
an average amateur's station, and so 
from that point of view the figures given 
may be of some interest, although it 
is obviously impossible for anyone to state 
that a particular detector has a definite 
sensitiveness with respect to another, as the 
conditions of operation of the crystals them- 
selves vary so greatly. | 

“ With reference to carborundum being 
one of the most sensitive detectors known, 
this is doubtless the case provided the right 
kind of crystal is obtained ; but the ordinary 
carborundum purchaseable from the usual 
sources has mot a very great sensitiveness, 
and the figures that I gave are amply borne 
out by the letter from Mr. J. S. Bickford 
published іп the same issue. It 18 also 
worthy of note that the variation in the 
numerical value of the sensitiveness between 
different specimens of carborundum seems 
much more marked than in the case of other 
crystals, while the shapes of the curves are 
more or less physical properties of the 
material; but in any case the table was 
intended to give nothing more than the 
sensitiveness figures picked off from the 
curves obtained with the particular crystals 
used and under the conditions named." 
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[Under this heading we propose to publish each month communications from our readers dealing with general 


engineering matters of various ki 
and questions relating to the matter publish 
and statements of our contributors.] - 


The Effect of Salt on Concrete. 


HE letter which we published in the 

April issue of this magazine (p. 33) 

with regard to the subject of salt 
water for concrete mixing has brought the 
following replies : 

Mr. H. Kempron Dyson writes: 

" Salt water retards the hardening of 
concrete, but after about twelve months 
the strength is not materially affected. Sea 
sand is quite suitable for concrete work if 
proper precautions are taken in its use. It 
ів sometimes not well graded, being either 
too coarse or too fine, or too uniform in size 
of grain ; also if the sand be taken from the 
top of the beach, where it is not wetted by 
every tide, it might contain an excessive 
amount of salt due to the drying of spray 
upon it. 
contain more than the usual amount of salt 
left by being saturated with salt water in 
the ordinary way, it is suitable for use, and 
if the concrete be made thoroughly dense 
by employing sufficient cement to fill the 
whole of the voids or interstices between 
the sand and the particles of coarse material 
the work should be completely satisfactory 
for foundation work. If it were required 
to carry a great load it might be necessary 
to leave it an extra month or two to gain 
sufficient hardness if salt water and sea sand 
be used." 

* * * 

B. P. writes to us as follows on the same 
subject : 

“ There is only one serious objection to 
the use of salt water for mixing concrete, 
namely, that it causes the Portland cement 
to set very slowly, with a consequently 
Pu period of ‘ seasoning ’ to gain the 

1 strength of the material. This delay 


If, however, the sand does not . 


in their application to wireless telegraphy, and we would welcome criticisms, remarks 
A ‘ander this heading. We do not hold ourselves responsible for the opinions 


obviously prohibits the use of sea water on 
many contracts in which it is essential that 
the work should be completed in the shortest 
possible time. 

« The objection to the use of sea sand is 
due to the weakening of the finished con- 
crete in which it has been mixed. This 
weakening is caused by a thin coating of 
solid salt round each particle of sand, and 
renders a costly process of repeated and 
thorough washing necessary to remove it. 
The defect arising from the presence of salt 
in this case is similar to that arising from 
the presence of floury dust on the larger 
pieces of the aggregate, whether broken 
stone, clinkers, or breeze; the minute 
particles prevent the cement binding closely 
to the surface of the larger pieces, and the 
structure of the finished concrete is con- 
siderably weakened thereby. For mass con- 
crete work this is not of much importance, 
but for reinforced concrete or foundations 
for high-speed machinery too much care 
cannot be taken in the selection and prepara- 
tion of the sand and aggregate ; in fact, in 
order to secure the best results as much care 
is requisite ав a competent engineer is accus- 
tomed to give to the selection of the cement. 

“ If there is any doubt concerning the 
suitability of any material obtainable 
locally, but which it is imperative to use, 
ample time should be taken to mature and 
test a number of samples of concrete con- 
taining it. 

“ A rough means of judging the suitability 
of sand is that the better it is for moulding, 
the worse it is for use in making concrete. 
For instance, it must not ‘bind’ or be 
capable of ' standing up’ by itself when cut 
by a shovel, and must not be able to be 
smoothed with a trowel to a bright surface. 
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“ The following hints from Concrete and 
Constructional Engineering are well worth 
memorising : 

* * Don’t measure ballast without screen- 
ing; you want to know how much is sand 
and how much gravel. 

* * Don't use a loamy, greasy, ог dirty 
aggregate of any kind. 

“ ‘Dont use the same mixture for all 
classes of work; for instance, 1:2:4 will 
do for foundations, and 1:1. : 3.4 is wanted 
for floors. 

“< Don't use water until the materials are 
mixed dry, so as to show a uniform colour. 

“< Don't use sea water when you can 
obtain fresh. 

“< Don't use dirty water on any account. 

* * Don't add water all at once, add it 
gradually. 

“< Don’t make concrete so wet that it 
flows like a liquid. 

“< Don't mix it so dry that it will not 
enter between any reinforcing rods or wires.’ "' 

* sz © 

Mr. Maanus VoLk, of Brighton, informs 
us that he has made thousands of blocks 
on the seashore over which the tide has 
passed: About six years later, when some 
of the blocks had to be removed, nothing but 
blasting could break them up; and he is 
prepared to send a specimen to any reader 
who would like one. Не adds that “ Anglo- 
Indian" need not fear adverse results from 
using sea water for concrete mixing. 


+ * Ж 
Wire Ropes. 
J. G. P. writes: “ Your correspondent 


‘F. E. R? says that the best method of 
eapping—'in fact, the only satisfactory 
method '—is the cone-shaped casting filled 
in with white metal. His argument is that the 
efficiency of such a capping is from 95 to 99 
per cent., whereas that of a spliced capping 
is only from 60 to 80 per cent. ; also that 
the first method ‘does not require skilled 
labour, as is the case with a spliced capping.’ 

"In his advocacy of the white-metal 
filled cap, he conveniently ignores two 
important points. The first is that an 
improperly made white-metal capping is 
very much weaker than an improperly 
made spliced capping ; and the second is 
that it is easy to detect if a spliced capping 
is well made, while it is often quite impossible 
to be sure (by inspection) that the other 
capping has been properly made. With the 


latter there is always the danger that the 
wire has been injured by excessive heating, 
or that it has not been properly cleaned, 
points about which the inspector cannot be 
certain when he comes to inspect the finished 
capping, whereas a momentary glance at a 
spliced capping (before serving) is enough to 
make sure as to its satisfactoriness." 
* ж ж 


Boiler Covering Compound. 

“WIRELESS ENGINEER" sends us the 
following two recipes for a cheap mixture 
for covering boilers in order to prevent loss 
of heat : 

(1) Take 1 bushel of fireclay, 1 bushel of 
ordinary clay, 1 bushel of cow-dung, 1 bushel 
of ashes (not the finest dust), 3 gal. of coal- 
tar, and a little plasterers’ hair as a binder ; 
mix well together. | 

(2) Take 6 parts of sifted ashes (not the 
finest dust), 4 parts of fireclay, 1 part of 
ordinary clay, 2 parts of plaster of paris, 
1 part of flour, 2 parts of cow-dung, 1 part 
of coal-tar; add sufficient plasterers' hair 
to bind, and mix with a little water to the 
consistency of stiff plaster. 

Considerable ingenuity can be displayed 
in making up such compositions; all that 
is required being (a) substances that prevent 
heat-loss with some success, and (b) sub- 
stances that will make the whole composi- 
tion of the nature of plaster. Fireclay 
(mixed with common clay) with plasterers' 
hair provides the plaster portion, while for 
the poor heat-conducting material ashes 
(not too fine) coke breeze, cow-dung (or 
very finely chopped straw), cork-dust, fossil- 
earth, short hair, &c., may be successfully 
used. An essential point in the application 
of such compositions is that a certain 
regular procedure must be observed, or the 
material will crack and fail to hold. The 
first coat should be some of the material 
thinned with water to a stiff paste, and rubbed 
on with the hand or with a coarse cloth or a 
brush. This only makes a thin rough coat, 
which is allowed to dry and forms a key for 
the next layer. The second coat is about 
1 inch thick, applied with a trowel, left with 
& rough surface, and allowed to dry. Another 
coat, 2 inch or 1 inch, follows, left rough and 
allowed to dry. The next is usually the 
final coat, and is trowelled smooth. All 
coats, from first to last, are put on while the 
surface is fairly hot. Each coat is allowed 
one day to dry before the next is applied. 
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Administrative Notes. 


Bv an order recently issued by the United 
States Navy Department, the naval radio 
stations at the Puget Sound 
Navy Yard and  Tatoosh 
Island have been transferred 
from the jurisdiction of the 
commandant at the Puget Sound Navy 
Yard to the wireless officer at Mare Island, 
Cal. This places every station in Alaska 
and on the Pacific Coast under the direct 
supervision of the Mare Island Navy Yard. 
Another order states that every enlisted 
man who has served two years as a radio 
operator on shore duty will be sent to sea 
as soon as practicable, and men who have 
seen considerable sea service will be sent to 
take their places. 


Station 
Jurisdiction. 


* * * 


Tue Postmaster-General recently granted 
20 licences for private wireless installations 
in different parts of Australia. 
This makes a total of 423 
stations—194 in New South 
Wales, 177 in Victoria, 8 in 
Queensland, 20 in South Australia, 15 in 
West Australia, and 9 in Tasmania. In each 


Amateurs in 
Australia. 


case the station is merely for experimental 
purposes by students. The licences granted 
do not permit the holders to use the stations 
for more than experimental purposes. A 
bond has to be given that no messages 
received will be disclosed. Each student is 
compelled to pay a licence fee of one guinea. 


* * * 


THE Director-General of Telegraphs of the 
Dominican Republic has advised the Berne 
Bureau of the opening of the 
stations at La Romana and 
Santo Domingo. The Adminis- 
tration have undertaken to 
apply to international radiotelegrams the 
service regulations regarding transmission 
and accountancy. 


Dominican 
Republic. 


* * * 


ON March 25th the United States Senate 
ratified the international convention relating 
to safety of life at sea, including the 
accompanying regulations signed at the in- 
ternational conference in London in January 
last. 


The following Coast Stations have recently been opened. 


Call Range 
= Letter. in Nautical 
| Miles. 
BRrrisH №овтн BORNEO: 
Sanda sats VQB 400 
Italy: 
Brindisi ICE 270 
New ZEALAND: 
Awanui Radio VLA — 
Awarua Radio VLB = 
San ромімао: 
Romana (La) HIB — 
San Domingo HIA — 
SLM: 
Bangkok HGA By day, 300; 
by night, 600 
Singora HGB By day, 300 ; 


by night, 600 


—————— ——-——————————— 


| 


Normal Nature of 
| Wave- Service. Hours of Service. 
| length, 
| 600 | General public — 
| 600 | е is | Continuous 
= T » ‚ 6.30 p.m. to midnight, 
| | continuous watch for 
distress calls 
io ve .9 Ditto 
l 
600 А ; | Local time: 8 a.m. to 
noon, 2 p.m. to 5 p.m. 
600 » [I] Ditto 
600 Official... aus | — 
600 А a 
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1 .—Transmitting Station, Stavanger, Norway, 2.—Belmar, N.J. (U.S.A.) The only means 
of transportation. 3.—Тор of 400 ft. mast at Carnarvon.  4.—Base of the same mast. 


5.—Belmar, N.J., operators’ quarters. im A j| | 
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6.—New Brunswick, N.J, (U.S.4.), looking down the mast line. 7.—New Brunswick, 
straining pillars. 8.—Carnarvon. view of station building when nearing completion. 
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OF 


HERE was recently under the con- 

[ sideration of a Committee of the 
United States House of Representa- 

tives the ‘‘Seamen’s Bill" one of the 
aims of which was to promote safety of 
life at sea. The evidence given before 
that Committee has now been issued in 
the form of an official publication, and 
that portion of it which refers to wireless 
telegraphy is notable for the fact that 
representatives of the shipping lines and 
commanders of vessels gave striking testi- 
mony to the value of wireless, and declared 
. themselves emphatically in favour of the 
compulsory equipment of ships—passenger 
and cargo. “The greatest of all as a life 
saver " is what Mr. Thomas F. Newman, the 
general manager of the Cleveland and Buffalo 
Transit Co., of Cleveland, Ohio, claimed for 
wireless, and such value does his company 
place upon it that, notwithstanding the fact 
that the Government requires ships on a 
route of 200 or more miles only to be 
equipped, all the vessels of his line are fitted 
with wireless, although the mileage is 176. 
Important as are the humanitarian grounds 
on which Mr. Newman based his opinions, he 
made it quite clear that commercial con- 
siderations are not ignored, and we welcome, 
therefore, the unqualified recommendation 
that “ every freighter on a voyage of 200 
miles . . . every boat navigating the Great 
Lakes should, as an investment proposition, 
carry wireless." 
* * * 

Nearly all the witnesses were asked for 
their opinion as to the advisability of com- 
pelling freight steamers to be equipped with 
wireless telegraphy, and in each case the 
answer was in favour of this being done. 
Indeed, the unanimity of the witnesses on 
this particular point forms one of the most 
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striking features of the evidence given before 
the Committee. As a “ passenger man,” 
Mr. J. S. Morton, of the Graham and 
Morton Transportation Co., of Chicago, 
whose vessels run across Lake Michigan, 
hesitated to pass an opinion on somebody 
else’s business, but he could not help thinking 
that it would be an advantage and an ele- 
ment of safety for freight vessels on the 
Lake to be equipped. In this opinion he 
was supported by Mr. A. A. Schantz, who, 
speaking as the Vice-President and General 
Manager of the Detroit and Cleveland 
Navigation Co. (which he claimed to operate 
the largest number of steamers on the Great 
Lakes), urged that it would be a good thing 
to have all the freight vessels equipped with 
wireless. He regarded this as being of even 
more importance than to have the number 
of lifeboats prescribed by the Bill. Even 
the smaller companies have found that it is 
an advantage to equip their vessels with 
wireless, as Mr. E. B. Atwood, President of 
the Cape Cod Steamship Co., testified. 
Mr. Atwood told how when he was first 
approached in 1911 he gave instructions for 
wireless to be fitted for this reason. “ Sup- 
posing we had a propellor drop off half way 
down, we could tell the towboats to come 
there, and they could be there in an hour. 
We could have a dozen towboats there from 
the city of Boston. Or, if the engines should 
break down, it would be a nice thing to 
have.” After more than two years experi- 
ence Mr. Atwood was able to come before 
the Committee and state with regard to 
wireless : “ It proved to be one of the best 
things we ever had." His attitude is best 
summed up in the following extract from his 
evidence: ' If I could not have but one, 
I would have one boat and the wireless 
rather than a hundred boats without wire- 
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less." Mr. H. W. Thorp, Vice-President and 
General Manager of the Goodrich Transit 
Co., went even further than some of the 
witnesses and suggested that the Govern- 
ment should equip all national life-saving 
stations with wireless. 

* * * 

Although the lines represented before the 
enquiry were mainly those navigating the 
Great Lakes, the recommendations and the 
reasons for making them can be applied to 
almost every class of vessel; they were put 
forward in all seriousness by leading ship- 
owners representing very large interests, and 
running their vessels under conditions which 
are often as hazardous as those prevailing 
in other seas, and are therefore entitled to 
every consideration. There is no need to 
refer here to all the evidence given, as this 
would merely emphasise the views already 
brought out, which, in our opinion, are 
sufficiently important as they stand. 
Mention should, however, be made of the 
evidence given by Captain F. J. Simpson, of 
the Shipmasters' Association, who said he 
would welcome very much the equipinent 
of freight vessels, and in this he was sup- 
ported by Captain Hellary, in command of 
the SS. Persian. 

* * * 

The second reading of the Home Rule 
Bill which was passed in the House of Com- 
mons on April 6th, 1914, was responsible 
for a remarkable use of wireless telegraphy. 
For the first time in Parliamentary annals 
this means of communication was adopted 
for the purposes of a division. The Govcrn- 
ment Whip found that two members of his 
party were on board the Mauretania, 
en route from New York, and were to arrive 
at Liverpool that afternoon. Accordingly 
he sent a message to the vessel urging them 
to come to Westminster and vote in the 
division. On arrival at Liverpool the two 
members took the first train to London and 
reached the House of Commons in time to 
record their vote. 

* * * 

We cannot close this review of the past 
month without referring to the ceremony 
which took place at Godalming on Wednesday, 
April 15th, when a public memorial to the 
Tuanic wireless hero, Mr. “ Jack" Phillips, 
who died during the performance of his duty, 
was unveiled by the High Sheriff of Surrey. 
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As the ceremony took place just as we were 
closing for press with this number we must 
hold over until next month an illustrated 
account of the proceedings and the full report 
of Mr. J. St. Leo Strachey's eloquent tribute. 


Directory of Amateur Wireless 
Stations. 


We must shortly close for press with the 
Directory of Amateur Wireless Stations, 
concerning which an announcement appeared 
in the last two numbers of THE WIRELESS 
WorLD, and those of our readers possessing 
the Post Office licence who have not yet 
sent in particulars of their stations are now 
reminded that, unless we receive these 
particulars on or before May 15th, they will 
not be included in the Directory. 

The following particulars are required : 

Name and address of the owner of the 
station. 

Call-letters. 

Whether the station is for transmitting 
and receiving, or receiving only. 

Transmitting range, in miles. 

Transmitting wave-length, in metres. 

Receiving range. 

Usual hours of working. 

General remarks. 

Secretaries of wireless associations and 
clubs will oblige by sending names of their 
officers, address of headquarters, call-letters 
and any other useful information. 

This Directory, when complete, will be 
distributed free of charge to our readers. 


* Wireless World " Index and Binding 
Cases. 

The Index to Volume I. of THE WIRELESS 
WoRLD is now ready, and will be sent free of 
charge to any reader requiring a copy, 
provided a halfpenny stamp is sent with the 
application to cover cost of postage. 

Cloth cases for binding the first volume 
of THE WinELEsS Wor Lp have also been 
prepared, and these are on sale at 1s. each 
(postage, 3d. extra). A limited number of 
bound copies of Volume I. of THE WIRELESS 
Wor bb are available, price 4s. 6d. net each 
copy (postage, 8d. extra). 

Applications for binding cases and copies 
of bound volumes should be sent with full 
remittance to the Marconi Press Agency, 
Marconi House, Strand, London, W.C. 
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Maritime Wireless Telegraphy 


transport Maipo arrived at Fal- 

‘mouth, showing unmistakable signs 
of having encountered terrific seas. She was 
seen to have a heavy list to port, some of her 
boats had gone, the ventilators had been 
broken, hatches were stove in, and there was 
water in the holds; yet, even in such a 
condition, she might be considered a lucky 
vessel, for she had narrowly escaped disaster 
in the Bay of Biscay. 


C): Sunday, March 29th, the Chilian 


Operator of the “ Maipo," E. Estanislas, who, 
for three days and nights stuck to his post 
in spite of the violent weather. 


On Thursday, March 26th, her steering 
gear went wrong, and she soon found herself in 
such a distressed condition that her captain 
thought it necessary to send wireless 
messages for help. A north-westerly gale 
was raging, with seas running mountains 
high, and the Maipo, which had developed 
a heavy list, was labouring in the trough in 
a helpless condition. Her 5.0.8. call speedily 
brought rescuers; the Otway, the Sierra 
Cordova, the Kaiser Wilhelm IT., the Cali- 
fornie and the Northam, and other vessels 
came to her aid and stood by her for some 
hours, but resumed their voyages when they 
found the distressed vessel only wanted 
towing, and that the Northam was prepared 
to perform this duty as soon as the weather 


moderated. After a time the weather 
moderated and the vessel was able to proceed 
under her own steam. The transport had a 
crew of 105 officers and men. 


* * * 


The total number of vessels plying on the 
Pacific Coast fitted with wireless and 
operated by the Marconi Wireless Telegraph 
Co. of Canada is now 24, 


* * * 


New York has been keenly interested in 
the salving of the British freighter Queen 
Louise, which recently stranded near Sea 
Girt, New Jersey. The work has been carried 
out under the new methods of salvage which 
were introduced, with the help of the 
Government, by the late John Arbuckle. 
Wireless telegraphy played an important 
part in the rescue, so that we think it will 
interest our readers to give some description 
of the proceedings. 

Once on a time salvage companies’ 
vessels—which, by the way, were entirely 
private commercial concerns—would “ take 
over" a derelict vessel, and nothing more 
would be heard of the state of affairs or the 
progress of their work, even by the owners 
of such a vessel, until the cargo was landed 
and compensation paid. 

Mr. Arbuckle entirely reorganised these 
slipshod methods. He was encouraged to his 
work by the amendment of the navigation 
laws and the decision of the Government to 
keep revenue cutters in constant readiness 
in time of stormy weather so that they might 
hasten to the relief of any vessel in distress. 
Already by this means many hundreds of 
Jives and millions of dollars' worth of 
property have been saved without & single 
charge being levied upon the beneficiaries. 

The wreck of the Queen Louise was a case 
in point. The Government has at this 
station two revenue cutters which are both 
fitted with wireless: one is the Itasca and the 
other the Forward. 

The Marconi Company’s offices at New 
York were rung up with a request for the 
company to wireless the Itasca, which was 
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stationed off Manasquan, to report the 
condition of the steamer and the chances of 
moving her into deep water. In a few 
moments the report came through that the 
Queen Louise was undoubtedly in a bad fix— 
the sand was gathering about her doing its 
worst to pile up and hold her in its grip ; 
worse than that, she was lying nearly 
broadside to the beach. On receipt of this 
important information an arrangement was 
quickly reached for two salvage companies, 
working upon a per diem basis, to undertake 
the task. By the employment of two instead 
of one salvage crew the shipping of the 
Queen Louise's cargo of tin was greatly 
expedited, and that made a considerable 
difference both to the owners of the ship and 
the underwriters. 

The work of salvage was difficult and 
somewhat tedious, and when it was accom- 
plished the task of refloating the Queen 
Louise was commenced. Тһе revenue 
cutters, the Seneca and Itasca, were con- 
nected up in tandem and assisted by the tug 
Donohue. On another line were three more 
tugs, with the little Forward lying near by, 
between them and the cutters. Here is where 
is Forward's wireless outfit showed its 
value. 


When the Itasca was called back to the 
scene to lend her aid, and the cutter Seneca 
also arrived, a wireless equipment was hastily 
extemporised for the Queen Louise. It was 
a makeshift affair; for energy recourse was 


-———— ee ————— 


The damaged Chilian Transport “ Maipo" photographed when off the Lizard 
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had to a few dry batteres and bell wire 
answered for the antenna. Some operative 
details were missing, but the wireless 
operator from the Itasca bridged this 
difficulty by his skill and ready adaptability. 
This is what happened. By means of this 
crude plant the captain on board the 
freighter was able to communicate directly 
with the revenue cutters and with the 
Forward. The Forward in turn megaphoned 
instructions to the tugs on her flank, and in 
this fashion all of the salvage vessels worked 
in unison and in just the right way. Their 
well directed efforts, after some hours of 
struggling, finally got the Queen Louise free, 
so that she could make for New York 
unassisted. 


All who were engaged in this task had 
good reason to be proud of their achievement 
—not many years ago the Queen Louise 
would have been abandoned as a total loss, 
for, with the sand piling up about her, she 
would soon have become unmovable. It 
was only a question of seizing every possible 
moment, a task not to be accomplished 
without the assistance of wireless telegraphy. 
Furthermore, without combined action the 
tugs and salvers could never have refloated 
the vessel against the suction of the sand ; 
only the united pull of tugs and salvers could 
do that, and such unison was entirely due 
to the constant service of the wireless 
telegraphy between the vessels. Triumphans 
Marcon ! 
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CARTOON OF THE MONTH 


Wireless Worries 


Repairing an Aerial in Bad Weather. 
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| Among the Operators 


[This section is devoted to recording items of particular interest to wireless telegraph operators.) 


Operator Snoeck, who was in charge of the 
station of the SS. Noordwyck, when that vessel 
became disabled 
through losing her 
screw, has just been 
presented with a gold 
watch, suitably in- 
scribed, by the ship’s 
owners, Messrs. 
Erhardt & Dekkers, 
in recognition of his 
services апа the 
excellent working of 
the station on that 
Mr. P. A. Snoeck occasion. 


Operator D. Manson, of the Pt. Edward Wireless 
Telegraph Station, has been presented with an 
engraved gold locket by Messrs. Pickands, Mather 
& Company, Managers of the Interlake Steamship 
Company of Cleveland, Ohio, in recognition of his 
services during the storm on the Great Lakes, on 
November 9th, 1913. 


A bronze tablet will be hung in the lobby of the 
Y.M.C.A. in Los Angeles, Cal., as a mark of respect 
to Donald C. Perkins, wireless hero of the steamship 
State of California, which sank in Gambier Bay, 
Alaska, on August 18, 1913. Perkins, who was a 

uate of the wireless school of the Y.M.C.A. in 

Angeles, sacrificed his life in order to save 

others. 

A letter from Secretary of Commerce, William C. 
Redfield, to Mr. Luther, Secretary of the Y.M.C.A., 
eulogising young Perkins, gee with the wireless 
operator's pho ph, will be framed and hung in 
the Y.M.C.A. lobby. Mr. Redfield, in the course 
of his letter, states :— 

** The evidence shows that Mr. Perkins was off 
duty at the time of the disaster and that he 
presumably could have saved his life, if that had 
been to him the supreme thing. He went, 
instead, back to his post, sent his subordinate to 
assist in getting out the boats and remained 
himself, like a faithful soldier, at his station. 

“ The brief story of his self-sacrifice should be 
high among the honoured traditions of your 
institution. It shows that there are heroes of 
peace as well as of war, who, without the inspira- 
tion and excitement of battle, can face death 
with & quiet mind, fearlessly doing their duty to 
the end." 

A Government Examination in Wireless Tele- 

phy was held at the Marconi House School, 

ndon, on April lst, 2nd and 3rd, resulting in 
the undermentioned students securing First-Class 
Certificates for ''Proficiency in Wireless Tele- 

phy ":—C. Burgess, P. C. Grant, W. Higgins, 
бта A. Н. Saich, . E. Thorp, Н. Turner, D. 
Condon, W. A. Guy, O. S. Kinipple, A. L. Seers, 
E. С. Tozer, N. С. Widger, D. A. G. Curd, D. 
Harvey, W H. Mills, C. G. Taylor, A. Turner, 
T. Wright. 


We have frequently referred in this magazine to 
the remarkably long distances attained by Marconi 
ship installations in Australian waters, communica- 
tions of over a thousand miles being of common 
occurrence. It is usually a matter for regret that 
the land line transmission does not keep pace with 
the wireless, for a message which has been trans- 
ferred a thousand miles or so from the steamer to 
the coast in a fraction of a second often takes hours 
to arrive at its destination. An interesting case, 
not only of long distance wireless communication, 
but also of rapid delivery, has just been brought to 
our notice. The steamship Miltiades (Operator 
J. Moody), on the Australian run, recently dis- 
patched a message to the Perth station, the address 
on the telegram being Melbourne. At the time of 
transmission the Milttades was in Lat. 40. 4’ 8. 
and Long. 83. 54’ E., the distance from Perth being 
1,616 miles in a straight line. The distance from 
Perth to Melbourne, overland, is 1,394 miles, so 
that the total distance traversed by the message 
was 3,010 miles. The ship itself was 2,796 miles 
from Melbourne. The time taken by the message 
in its long journey from the ship to the addressee's 
house was only two hours, or an average of over 
25 miles a minute ! 


Mr. G. H. Sellars has returned to London from 
service on the SS. Salsette, the fast P. and О. mail 
steamer plying between Aden and Bombay. Mr. 
Sellars completed 16 .months foreign service, and 
he is now making one voyage on the P."and О. SS. 
Caledonia, and proposes to take his foreign service 
leave on his return in May. 


Mr. H. E. Penrose has returned from Trinidad, 
where he has been installing 14 kw. ship sets aboard 
the SS. Balantia and Berbice, of the R.M.S.P. Co. 


Mr. W. J. Thompson, who was operated on for 
appendicitis at Colombo, has now completely 
recovered, and has returned home as passenger on 
the SS. Nyanza. 


A special issue of the Post Office Circular has just 
been published containing the decisions of the 
Postmaster-General in regard to the recom- 
mendations of the Select Committee of the House of 
Commons which last year inquired into the question 
of the wages and conditions of service of postal 
employees. In the main the findings of the Com- 
mittee with regard to pay and emoluments have 
been followed. The advances in wages extend 
throughout the whole of the Post Office service, and 
where they have not already come into operation 
they will be dated back to February 2nd. Wireless 
operators will earn 32s. during their first year, and 
55s. a week during the second. On passing the 
technical and manipulative examination and being 
accepted on the staff they will receive 40s. a week, 
and then by annual increments of 3s. they will rise 
to 70s. a week. The hours of duty will ba 45 a 
a week. Wireless overseers will receive £200 a year 
rising to a maximum of £230. 
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Amateurs Ex periences 


Experimental Wireless Station at Warminster 


By L. CLAUDE WILLCOX, 


purchased a 10-inch coil for his profes- 
sional use, and I suddenly found, on 
returning from school, that I had 12 real live 
volts and 10 inches of lightning to play with. 


Je over fourteen years ago my father 


My father, who is keen on matters scientific, 
at once agreed with me that a coherer should 
be made and experiments tried with wire- 
less. The results, as one would expect from 
a home-made coherer, were nil, so 
we bought a coherer and relay, 
and, without any difficulty, at 
once succeeded in ringing a bell 
across the room, and eventually in 
different parts of the house. 

The next step was to try and 
signal over longer distances. Two 
20-ft. poles were purchased and 
20 ft. of copper rod for each pole, 
and insulators, made of glass 
bottles, were fixed. 

The transmitter was fixed up in 
a summer house, and the receiver, 
about 200 yards away, in a similar 
building. Having only one receiver 
and one transmitter it was necessary 
to have some means of replying, 
and as the stations were not in 


sight of each other, owing to trees, it was 
necessary to run some way and flag-signal— 
a course which was most unsatisfactory, 
as the man at the other end was always 
adjusting something instead of looking. A 
telephone was subsequently 
erected, and this formed a more 
satisfactory means of com- 
munication between the two 
stations than even the wireless 
did, although quite satisfactory 
signals were, on many occasions, 
received. 

I remember, about this time, 
staying on board the Vernon 
and being shown the wireless 
then in operation, and thinking 
how wonderful it was with about 
20 h.p. to be able to send and 
receive about ten miles. 

For several years after this I 
was unable to carry on the experimental 
work that I should have liked, but I 
was asked to demonstrate my apparatus 
across the room at University College, 


2. Receiving Gear and Switches. 
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Bristol, where I was a student, at a lecture 
that was being given on the subject. 

It was not until November, 1910, that 
I really took up the matter in earnest again. 
I had just made the acquaintance of an 
ardent experimenter and we decided to 
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3. Transmitting Apparatus. 


attempt to communicate with each other. 
I rigged up an aerial, and very shortly after, 
through my friend’s help, got plenty of 
signals. Transmission was not such an easy 
matter, but after many weeks of “ fuse 
blowing” and “exploding of mercury 
breaks," signals were just heard at the other 
end, and now the 22 miles is covered with an 
inappreciable amount of power. 

My station is erected in the old club room 
of the Castle Inn (now the premises of the 
Warminster Motor Co.), where our fore- 
fathers used to sit and drink the good ale 
brewed on the premises, and from which 
room communication with the outside world 
was only by means of a trapdoor, still in 
existence, through which the mystic pass- 
word which allowed one to enter was 
whispered. Now that magic password 
'" МОХ ” comes in through a piece of cable 
in the skylight. 

People have such different ideas about 
experimental stations ; some try to get as 
many stations as possible all at once, and 
some try to get few. I think it should be the 
aim of experimenters to try and tune out 
everything, except the one (your experi- 
mental friend) you happen to be working 
with, at a given time. 

The accompanying photographs of my 
station as it is to-day may be of interest. 
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Fig. 1 is a general view of the various 


receivers and transmitters, all of which are 
home-made, with the exception of the coil 
(transmitting), phones, and an odd switch 
or two. 


Fig. 2 is the transmission table, under- 
neath which can be seen the extra 
inductance for producing a long 
wave, which I have special per- 
mission to use for a_ certain 
purpose. The mercury break, in 
the centre, produces a note two 
octaves above middle C. 

Fig. 4 represente a home-made 
wave-meter, which I can use either 
as an incoming or outgoing wave- 
meter, or as a variable condenser 
pure and simple. 

I shall be pleased to show my 

. Btation to experimenters who may 
be interested, by appointment, or 
give any information I can to 
others who sit and scratch their 
heads and “ wonder ”—like all 

experimenters find it necessary to do. 


4. Wave.meter with Detector and 'Phone. 


Aerials. 

Wireless telegraphy is making progress in 
the Church Lads' Brigade ranks, and one of 
the pioneers has achieved notable success. 
The Rev. Francis M. Trefusis, an enthusiast 
in “ wireless," has made and fixed apparatus 
for receiving air waves on the top of St. 
Andrew's Drill Hall, Rowbarton, Taunton, 
used by the parochial company of the 
Brigade, and the Postmaster-General has 
granted him the necessary licence. 
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The Amateur Handyman 


Transmitting with a Motor Cycle 
Coil. 


Ву А. L. Megson. 


OT the least interesting part of 
N == wireless experimenting is 
transmitting. It may not be gene- 
rally known, perhaps, that a motor-cycle coil 
used in conjunction with a simple helix 
gives sufficient power to transmit readable 
messages up to a distance of five or even 
more miles. In the set I use signals are 
strong up to two miles, and are easily read 
at five miles. On one occasion I received 
readable signals from a friend seven miles 
away, using а coil of this description. 
The method of connecting up is shown in 
Fig. 1. The helix A is made up as follows :— 


3 
B 
l 
A 
C 
Й 
2 
4 
Fig. 1. = 


On a cardboard tube about 12 inches by 
6 inches is wound, say 30 feet of ,5,-inch 
diameter copper or aluminium wire spaced 
about $ inch apart. The clips 1, 2, 3, 4 are 
ordinary tie-clips soldered on to flexible 
wires. 

The condenser B consists of ten pairs of 
zinc plates 4 inches by 24 inches, separated 
with glass plates slightly larger. By arrang- 
ing them in two pairs and two lots of four 
pairs each, either two, four, six, eight, or 
ten pairs may be used to vary the capacity. 


The zinc and glass plates should be tightly 
bound together with insulating tape, then 
put into a square glass or earthenware jar. 
The jar is then filled up with transformer oil. 
If preferred the condenser may be made up 
of tinfoil between glass plates, but the 
condenser described above is more satis- 
factory. The spark gap is shown at C. 

The electrodes should be of zinc. They 
can be made from battery zincs turned to a 
suitable size in the lathe. The ends should 
not be rounded, but left square, as shown in 
the drawing. The tuning is done by varying 
the position of the clips on the helix and 
also the capacity of the condenser. If a 
4-volt lamp is placed in the aerial or earth 
lead and the position of the clips on the 
helix varied the lamp will glow brightly on 
pressing the key when the correct tuning 
has been arrived at. When transmitting 
to my friend I tried several methods of 
tuning by including more or fewer turns of 
helix or altering the capacity of the con- 
denser and also the distance between spark 
gap, and by this means the correct position 
was easily arrived at. The disadvantage was 
that I could be heard more or less loudly on 
almost any part of his tuning coil, and I 
was requested by several amateurs not to 
transmit while the big stations such as 
Paris and Cleethorpes were sending. To 
improve matters in the way of tuning I 
constructed a small oscillation transformer. 
This is quite a simple piece of apparatus, 
and is shown in Fig. 2, E being the primary 
and F the secondary. The method of con- 
struction is as follows :—On a cardboard 
cylinder 3 inches diameter and 4 inches long 
is wound quite closely about twenty turns 
of No. 12 D.C.C. copper wire. This 1s the 
secondary. This is then placed inside 
another cylinder 4 inches diameter and 
4 inches long. A helix of six turns of 
copper or aluminium wire is then wound to 
fit inside the larger cylinder; the space 
between the two cylinders in which the 
helix lies is then filled up with paraffin wax. 
A round top and base should be fitted 
(5-inch gas pottrasses are suitable); four 
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terminals should be fitted on the top, two 
each for primary and secondary ; the 4-volt 
testing lamp can also be mounted on the 
top. 
The connections are shown in Fig 2. 


al 


Fig. 2. 


This arrangement enabled me to tune very 
much finer. With the plain helix only, when 
my friend was listening to a commercial 
station, he could not tune me out, but when 
I used the oscillation transformer he found 
I was quite sharply tuned and did not inter- 
fere with the other stations. There are 
several amateurs within range of my station, 
and we found no difficulty in getting into 
touch. I think it is advisable to use a small 
coil only for distances up to four or five 
miles. It is more easily manipulated, the 
expense is much less, and accumulators only 
require recharging about once every month. 


* * * 


Magnetically Operated Detector. 


D. 8. К. (Bishop’s Stortford) writes: 
“J. F. E. C. gives a diagram and descrip- 
tion of а magnetically operated detector 
of his own design. He omits to state 
whether pole pieces are provided with small 
brass plugs to keep the soft iron armature 
from actually touching them, for were this 
to happen the residual magnetism remaining 
in the magnet when the current is switched 
off would be sufficient to keep the armature 
down, and therefore cause the crystal to 
remain in contact, which is not the object 
of the arrangement. Incidentally the de- 
tector terminals are not shown." 

We have submitted this letter to J. ЕЁ. E. C., 
who now replies: '' There is no necessity for 
fitting the pole pieces with non-magnetic 
plugs. The strength of the spring for 
carrying the soft iron armature, together 
with the adjustment of the screw, C, pre- 
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vents the soft iron armature from touching 
the pole pieces, even when too great a 
current than necessary is used. It must be 
borne in mind that when working, the 
vertical movement of the spring bar at the 
position of the armature is scarcely 1/64th 
of an inch. When the adjustment of the 
whole instrument is correct, the control 
current may be switched on ' all at once, 
without the aid of the variable resistance. 


. The switching off of the current lifts one 


crystal from the other, giving absolute pro- 
tection. The controlling current of the 
detector may be connected up in a simple 
manner to the main ‘ change over’ switch, 
thereby saving the working of two in- 
dependent switches. Detector terminals were 
not shown in the diagram, but in practice 
they are fitted.” 


* * * 


Some Wireless Apparatus. 

A spark gap which gives good results 
for small power is shown in the accompany- 
ing diagram. It consists of a piece of 
aluminium rod 2, inch diameter riveted 
on to a piece of brass strip у; inch thick. 
The other portion has five turns of about 


14 gauge copper wire wound round it. 
The effect of this is to allow B to be advanced 
to, or retarded from, A by a screwing action. 
The end of the wire is brought down and 
soldered on to a brass washer. Terminals 
are used to fasten À and B on to the ebonite 
base. An old fountain-pen top is filled with 
molten sealing wax and stuck on the end of B. 
GIBSOR. 


Newport Secondary Education Committee 
have decided to start a class of instruction 
in wireless telegraphy at the Technical 
Institute, under Mr. W. B. Edwards, chief 
inspector of wireless telegraphy at Newport 
Post Office. 


D 
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Among the Wireless Societies 


Birmingham.— 4» Exhibition. — The 
first annual exhibition of the Birmingham 
Wireless Association was held on March 26th 
and 27th at Queen's College, and was so well 
attended on each evening that on the next 
occasion the exhibition will probably extend 
over three or probably four evenings. 

The platform in the hall was occupied by 
four model aerials, Eiffel Tower, Nauen, 
Poldhu, and a reproduction of the ** Wireless 
Compass " aerial, as supplied to a ship. 

An interesting exhibit, from an historical 
point of view, was one lent by Dr. J. R. 
Ratcliffe, and consisted of the first receiving 
set which was ever demonstrated in Birming- 
ham. The detector is one of the original 
filings coherer type, and this actual one was 
sent to Dr. Ratcliffe by Mr. Marconi shortly 
after he had got his first message across 
from the Isle of Wight to the mainland. 

The Маг:ол Company exhibited the 
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instruments used in connection with the 
" Wireless Compass," a multiple tuner and 
magnetic detector. 

An exhibit which appealed to the members 
consisted of some “ Cartwheel jiggers " from 
the Derby Wireless Club, whose chairman 
and secretary were present at the exhibition. 

The first annual meeting of the Bir- 
mingham Wireless Association was held on 
April 6th, at Geoffrey Buildings, John 
Bright Street. 

Capt. A. Handley, President of the 
Society, resigned owing to continued ill- 
health, and a resolution was passed express- 
ing the members' appreciation of the support 
he had given the Society during the past 
year. 

The report stated that there are between 
sixty and seventy stations in the Birming- 
ham district, most of the owners of which 
are members of the Association. The 
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Secretary pointed out the need for further 
financial support, and after discussing the 
advisability or otherwise of raising the 
subscription, it was decided that it should 
be left at 5s., but with a monthly levy of one 
shilling; this to take effect for as long as 
the Association continued to meet in its 
present premises. 

The following officers were elected : Hon. 
Sec., Mr. J. B. Tucker; Asst. Hon. Sec., 
Mr. H. H. Whitfield; Treasurer, Mr. P. S. 
Beaufort; Auditor, Mr. C. L. Ray; Com- 
mittee—Messrs. H. Beresford, A. C. Chat- 
win, G. Dennison, H. Littley, G. H. Lloyd, 
C. L. Ray, and J. J. Shaw. The name of the 
new President will be announced later. The 
following are vice-presidents of the Associa- 
tion: Mr. E. Ansell, Mr. W. F. B. Bartram, 
Capt. A. Handley, Dr. W. E. Sumpner, and 
Mr. J. B. Waine. 

* * * 

Croydon. — Receiving Circuits. — The 
Croydon Wireless Society held its April 
meeting on the 4th ult., at the Polytechnic. 
Owing to illness, Mr. Chas. Ward was unable 
to deliver his promised lecture, and his place 
was filled by Mr. R. E. H. Carpenter, who 
gave a short lecture on Receiving Circuits 
and Loose Couplers. An interesting dis- 
cussion followed. 

* * * 


Derby.— Discussion on Aerials.—At the 
meeting of the Derby Wireless Club on 
April Ist, Mr. J. W. Downes gave a paper 
on “ Aerials,” which was of especial interest 
to beginners. This was followed by a 
general discussion and an account by 
Messrs. Taylor and Lee of their visit to the 
Birmingham Wireless Association’s excellent 
exhibition. The Club held a meeting on 
Saturday, April 18th, in the clubroom, to 
give neighbouring corresponding members an 
opportunity of meeting other members and 
visiting some of the local stations. 

* * * 


Liverpool.—The New Club Room.—A 
meeting of the Liverpool and District Wire- 
less Society was held at the New Club Room, 
12, Goree Piazzas, on March 19th. It was 
decided to hold weekly meetings on Thurs- 
days, commencing at 8 p.m., and to arrange 
any additional meetings that might be 
required, а responsible member of the Com- 
mittee being in charge. 
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London. — Wireless Receivers. — The 
March meeting of the Wireless Society of 
London, held at the Institution of Electrical 
Engineers on the 30th ult., was devoted to a 
discussion on wireless receivers. Mr. H. J. 
Lucas, of West Malling, who opened the 
discussion, took as his starting point the 
diaphragm of the telephone receiver, and he 
gave results of some experiments he had 
carried out. With diaphragms over 2 inches 
in diameter the results were unsatisfactory ; 
all the diaphragms he had tested between 
sizes 12 inch and 2 inches were equally sensi- 
tive to faint signals provided other factors 
remained constant. The smaller sizes gave 
a crisp, thin, penetrating note, while the 
larger sizes gave a sonorous note of larger 
volume and lower pitch. 

Passing to the more important point of 
the permanent magnetic system, Mr. Lucas 
said he had obtained his best results with 
a powerful field, which was the quality that 
the design should aim at. This ruled out all 
receivers of the single pole type, where more 
than half the field was lost through magnetic 
leakage. Circular ring magnets appeared to 
be commonly used in modern wireless 
receivers, but Mr. Lucas favoured the horse 
shoe type, as he found that with this type the 
field was frequently very strong. He sug- 
gested that two should be the minimum 
number of magnets used; he had seen as 
many as five in one 'phone, but the objection 
to a large number was that it increased the 
weight; however, efficiency should not be 
sacrificed in order to produce a very light 
head-gear. 

The pole pieces should be placed as cen- 
trally as possible, so as to give a maximum 
pull on the diaphragm. Their permeability 
should be high and hysteresis losses kept low. 
When the earlier manufacturers were under 
the effect of the high-resistance obsession a 
number of 'phones were made with very 
large pole pieces, the idea being to obtain 
a high resistance by means of the length of 
the wire in each turn. The high resistance 
was certainly obtained, but very little in the 
way of signals. The failure here was due to 
the fact that the minute currents involved, 
combined with the high resistance, were 
unable to produce the requisite degree of 
magnetic saturation in such a large mass 
of metal. When the same current was 
applied to the same number of turns and to 
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a smaller mass of metal better results were 
obtained. 

The resistance to which a receiver should 
be wound depends on the detector, the 
factors governing the relationship between 
them being whether the detector is voltage 
or current operated and the actual resist- 
ance of the detector itself. The resistance of 
the receiver should approximate to that 
of the detector. Different adjustments of 
different detectors would give varying 
resistance values, but the majority were 
high, and there appeared to be no limit to 
the resistance to which the 'phone could be 
wound. The highest he, Mr. Lucas, had 
tried was 5,000 ohms per ’phone with 7,000 
turns per bobbin. He considered, however, 
that maximum results for average detectors 
could be obtained with 2,500 ohms per phone 
with 6,000 turns per bobbin. 

The winding capacity of the bobbins being 
fixed and also resistance which was desired 
being known, it remained to choose & gauge 
of wire which would fill the available space 
with useful turns. The result was not so 
good when the same number of turns of a 
finer wire was used in less space. 

The quality of the fine gauge wire used in 
this work varied considerably ; samples of 
49G. had given less turns per unit space than 
samples of 46G., due to the insulation of the 
former being too thick. 

The adjustment of the diaphragm with 
respect to the pole pieces was of the utmost 
importance. Generally, the best position 
would be with the diaphragm as close to the 
poles as possible without touching, but in 
practice this was found to be undesirable, 
for the diaphragm in this position was very 
unstable and a slight jar would jolt it down 
on to the pole pieces. When the receiver was 
so adjusted and quite cold the diaphragm 
would sometimes stick down, but after use 
for a longer or shorter period the expansion 
of the different parts caused by the heat of 
the head resulted in the diaphragm taking 
its proper adjustment. If this took place 
within a few seconds the receiver should not 
be interfered with. 

In practice the usual adjustment was not 
carried so close to the pole pieces, but each 
receiver should be adjusted on its own 
merits. The best method of adjustment 
was on the aerial with test receivers for 
purposes of comparison. A medium pitched 
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note was useful for this purpose, as the 
receiver could be adjusted to favour high or 
low pitched notes at will. 

Coming now to the question of thickness of 
the diaphragm, Mr. Lucas said this depended 
entirely upon the "phone under test. On a 
small diaphragm a thickness of 4 mils. would 
be suitable. The question also depended 
upon the strength of the magnetic field, and 
where the field was comparatively weak a 
thinner diaphragm might be substituted with 
advantage. For large diameter with a 
powerful field about 8 mils. was suitable. 

The best type of receiver might have any 
diameter diaphragm from 13 inches to 2 
inches. Pole pieces should be small and 
placed closely together, the winding spaces 
being designed to achieve this object. 

The permanent magnet system should be 
such as to ensure a powerful field, and the 
material should be the best obtainable, 
particularly in the case of steel for per- 
manent magnets, the iron in the pole pieces, 
and the selection of the wire for winding. 

Mr. S. G. Brown's new Reed receiver 
marked a considerable step in advance, 
but Mr. Lucas was convinced that the 
possibilities of the present type of receiver 
were by no means exhausted, and he had 
demonstrated that the last word had not 
been said in sensitiveness, working along 
the old lines. He suggested that a good field 
for research would be the study of the 
acoustic of the instrument with a view of 
improving it on the line of sympathetic 
vibration, also the effect of different materials 
used as diaphragms, such as mica and 
celluloid. 

Mr. F. J. CHAMBERS, who followed Mr. 
Lucas, said that the Admiralty specification, 
which insisted upon lightness, probably 
militated against the production of good 
'phones. The question of undamped dia- 
phragm and tuning to a particular note 
frequency seemed to go together. It was 
not merely the case of adjusting the circuit so 
that the capacity and inductance were right, 
but it was also necessary to keep down the 
damping, otherwise good selectivity would 
not be obtained. 

Dr. J. EnskiNE-MunnaY emphasised the 
line of distinction between ‘phones employed 
for wireless and "phones employed for 
articulate sound. Mr. E. RUSSELL-ÜLARKE 
also took up this line ; he suggested that there 
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should be two distinct types of phones, one 
for wireless and the other for talking, and 
that in the former the amplitude of the dia- 
phragm vibration should be as great as possi- 
ble for the incoming current. An extremely 
strong permanent field was required in de- 
signing a wireless 'phone and this was prac- 
tically impossible with the diaphragm. 

Mr. A. A. CAMPBELL Swinton (who pre- 
sided) pointed to the importance of a strong 
magnetic field in the telephone receiver, which 
the Hon. Charles Parsons, of turbine fame, 
foresaw twenty yearsago. For wireless tele- 
graphy a phone was required that would give 
audible signals with the least possible ex- 
penditure of energy. Very strong fields 
introduced disadvantages, such as extra 
damping and interference if the insulation 
possessed any magnetic qualities. Varnished 
wire, if obtainable, was therefore, better than 
silk-covered wire. These disadvantages a- 
part, however, it was necessary to have the 
strongest field that it was possible to obtain. 

Mr. H. H. Harrison predicted that the 
wireless phone of the future would weigh 
about 20 lb.; but it would not be a dia- 
phragm telephone ; it would be of polarised 
iron and the sound would be produced by the 
molecules of the iron. 

Another speaker suggested that it was 
time to adopt more scientific methods of 
classifying telephones and testing them. 
If the 'phone diaphragm was too undamped, 
it was difficult to know where the dash 
finished and the dot started. 

* * * 

Newcastíe.—Opening of New Premises. 
—The formal opening of the Newcastle-on- 
Tyne and District Amateur Wireless Asso- 
ciation took place on March 21st, at 29 
Ridley Place, the headquarters of the 
Association. Mr. N. A. Collard occupied the 
chair, and Prof. W. H. Thornton, of the Arm- 
strong College, formally opened the Associa- 
tion’s premises. Dr. Thornton in the course 
of his remarks gave a brief outline of the 
history of wireless telegraphy from the time 
of its earliest inception up to the present dav, 
and at 4 p.m. transmitted the first message 
—" Full attendance, going strong "—to the 
North Eastern School of Wireless Telegraphy 
in Eldon Square, Newcastle, who replied as 
follows: “ Message received O.K. Wish 
you every success." 

Following the formal opening an exhibi- 


109 


tion of telegraphic (wireless and otherwise) 
apparatus was held, which remained open 
until 10 p.m. Among the exhibits was a 
portable transmitting and receiving set lent 
by the Marconi Company, together with other 
apparatus, and operated by Mr. White, the 
company's representative. Apparatus was 
also lent by members of the Association, and 
this included experimental sets made by 
Mr. E. T. Payne, of the Post Office Engineer- 
ing Staff, who also conducted several elec- 
trical experiments throughout the day. 


Forthcoming Meetings. 


WEDNESDAY, May 6TH. 
Birmingham Wireless Association.—Meeting at 
Geoffrey Buildings, John Bright Street, 7.30 


p.m. 

Derby Wireless Club.—Mr. С. L. Drury on “ The 
Care and Maintenance of Accumulators," at 
47, Full Street. 

Dublin Wircless Club. —Mr. J. Smyth, on “ Duplex 
Working," at 11, Lower Sackville Street, 8 p.m. 


Fripay, May 8TH. 

Northampton and District Wireless Club.—Mceting 
at the Club Room, ‘ Garibaldi," Ash Street, 
8 p.m. 

Trespay, May 12тн. 

Leicester Model Engineering Electrical and Wireless 
Association.—W. Н. Shardlew on “ Rough 
and Ready Engineering and Wireless Ex- 
periences," at la Church Gate, 7.30 p.m. 


WEDNESDAY, May 13TH. 

Derby Wireless Club.—Mr. R. Briggs on “ Radia- 
tion," at 47, Full Street. 

Radio Scientific Society.—Mr. W. R. Wade on “ The 
Wircless Chart," at 43, Thomas Strect, Man 
chester, 7.50 p.m. 

Dublin Wireless Club.—Experimental work, ete., 
at St. Pancras, Harold’s Cross Road, Terenure, 
at 8 p.m. 


WEDNESDAY, May 20тн. 

Radio Scientific Soci«ty.—Mr. R. Thompson on 
* High Frequency Phenomenon,” at 43, 
Thomas Street. Manchester, 7.30 p.m. 

Derby Wireless Club.—Mr. A. T. Lee on “ Ficld 
Work,” at 47, Full Street. 

Dublin Wireless Club.—Mr. W. D. Douglas, 
“ Designs for a simple Lattice- Work Mast," at 
11, Lower Sackville Street, 8 p.m. 


TurEspay, May 26TH. 

Wireless Society of London.—Mr. G. G. Blake on 
“The Use of the Electric Arc in Wireless 
Telegraphy and Telephony (the speaking Arc, 
the Musical Are, and a Watcr-cooled Arc in 
Hydrogen),” illustrated, at the Institution of 
Electrical Engineers, Victoria Embankment, 
W.C., 8 p.m. 

WEDNESDAY, May 27TH. 

Northampton and District. Wireless Club.—Vxhihi- 
tion of Portable Reeciving Apparatus by 
Mr. A. E. Farmer, at the Club Room, Ash 
Street, 8 p.m. 
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“They that Walk in Darkness " 


A WIRELESS APPEAL FOR THE BLIND. 


How THE Buinp Монт Use WIRELESS. 


SPECIAL INTERVIEW. 


R. MARCONIS invention has 
М thousands of lives; now it 

has come to the aid of those 
afflicted ones who without its assistance 
would be hopeless. For the first time on 
record “wireless " was used for the purpose 
of benevolence when, on March 28th, King 
George's appeal on behalf of the National 
Institute of the Blind, Great Portland Street, 
London, was sent out to ships at sea. 

The appeal was first forwarded from 
London by Mr. C. Arthur Pearson, hon. 
treasurer of the institute, and transmitted 
over the land lines to the Marconi high-power 
station at Poldhu, which is utilised for trans- 
mitting news and private messages to ships 
at sea. Those ships on which the ocean 
newspaper is published have a receiving 
range from Poldhu of 1,500 miles. The 
appeal was at the same time forwarded by 
wireless over the ocean by the Marconi Trans- 
atlantic system to Cape Cod, Massachusetts, 
which carries on a service similar to that of 
Poldhu and has an equally powerful range. 

The actual message ran as follows : 


King George and the Blind. 
First Wireless Appeal on Record. 

King George, in opening the new pre- 
mises of the National Institute for the 
Blind on March 19th, wished God-speed to 
the appeal for books in Braille for the 
sightless, which his Majesty said would 
" break down the barriers shutting out 
the blind from the common interests of 
life." 

King George further said, “ І am confi- 
dent your appeal for funds will stir the 
imagination of many who unreflectingly 
enjoy the blessings of sight." 

Books in Braille are practically the only 
solace of the blind, and in view of his 
Majesty's speech, which guarantees the 
genuineness and urgency of this appeal, 
may we ask you to arrange during voyage 


subscriptions to this first appeal on record 

made by wireless ? The appeal is made 

to all on board British ships, and even to 
sympathetic friends on ships flying other 
flags who are grateful they are not blind. 

Kindly send proceeds to Lord Mayor's 

Fund for the Blind, Mansion House, 

London. 

This message sent you gratis by kind- 

ness Marconi Company. 

(Signed) ARTHUR  PEARsON, Honorary 
Treasurer, National Insti- 
tute for the Blind, Great 
Portland Street, W. 

This message was sent out from the two 
stations and received by all the ships adapted 
for receiving long-distance messages. It 
was addressed to the captain of every ship, 
and his good offices were asked in organising 
a collection on board and in giving publica- 
tion to the appeal in the ocean newspaper. 
Each wireless operator re-transmitted the 
appeal to every other ship he met which does 
not happen to be adapted for receiving mes- 
sages from Poldhu or Cape Cod. In this 
way every ship in the North Atlantic re- 
ceived the King’s appeal. 

There were also a number of ships on the 
South Atlantic routes which were within 
range of Poldhu, and they also received the 
appeal, which was published in their news- 
papers and re-transmitted to other ships not 
adapted for receiving long-range messages. 
In the same way a large number of ships on 
the Mediterranean received the message 
from Poldhu and re-transmitted it to other 
ships. 

The message as received by all vessels on 
the above routes was offered in turn by them 
to every merchantman met with, so that 
within a short time it travelled all over the 
Pacific, South Atlantic, and Indian Oceans. 
Thus there was formed not merely a wireless 
chain, but a world-wide wireless mantle in 
aid of the blind throughout the Empire. 


THe WIRELESS WORLD 


How the Blind can use Wireless. 

This demonstration of the use of '' wire- 
less " for the purpose of benevolence finds its 
counterpart in an interview we have had 
with a gentleman who, though afflicted with 
blindness, is nevertheless keenly interested 
in wireless telegraphy, and thinks it can 
become of great service to the blind. 

“ The sense of hearing is extremely keen 
in the case of a blind person, and this is a 
valuable asset to anyone taking up ' wire- 
less.’ To learn a system of signalling like 
the Morse Code is comparatively child's play, 
and many blind men would have no difficulty 
in putting it into practice. 

“ The sense of tone is often very acute in 
the blind man, and among my acquaintances 
is à man who has a note for everything which 
will produce a sound when struck, and with 
the more resonant materials, such as china 
and glass, he will state what the note 1s. 

'" Wireless receiving outfits would un- 
doubtedly keep the more progressive type of 
blind man in touch with the daily events of 
life. The daily news service which is sent by 
* wireless ' to ships at sea would be a blessing 
to those who are unable to get someone to 
read the newspapers to them every day, and 
it must be remembered that the blind person 
is entirely dependent upon others for his 
news of common events. Imagine with 
what eagerness a blind man would put on 
the "phones and listen for the Poldhu daily 
news, and in the morning at breakfast tell of 
the happenings of the day before!” 

We were assured in the course of our 
interview that the blind wireless amateur is 
not likely to take merely & passing interest 
in the practical side of the science. As we 
all know, not a few young men are attracted 
to wireless telegraphy and enter into it with 
unbounded enthusiasm, but they tire of it 
almost as quickly, and for all practical pur- 
poses cease to be interested. Discarded and 
weather-wrecked aerials are no uncommon 
eight, and they offer abundant proof of the 
temporary attachment of the amateur to 
wireless. 

Speaking as a blind man whose interest 
has only just been aroused in the art, our 
informant assured us that wireless is regarded 
as а coming essential in the life of the edu- 
cated blind. The simplicity of the receiving 
apparatus, the delicacy of touch which will 
enable the blind man to handle an ordinary 
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crystal detector, and the fact that batteries 
and other accessories are not required, makes 
the outfit ideal for the individual in question. 

From a scientific point of view it has yet 
to be shown that the blind are incapable of 
advancing theoretical knowledge and prac- 
tical applications of wireless. The educated 
blind men have extraordinary intuition and 
introspection. Many of them are firm be- 
lievers in the possibilities of telepathy and in 
wireless they perceive a valuable stepping- 
stone to that end. We heard of a few 
enthusiasts who claim to have succeeded in 
establishing communication by telepathic 
means, and this fact encouraged our 
informant in his pursuit of knowledge of 
wireless. Those who are following the 
kindly example of His Majesty the King and 
Her Majesty the Queen in assisting the cause 
of the blind can do worse than spend a little 
in placing small wireless receiving sets in the 
hands of a number of blind men having an 
undoubted predilection for matters scientific, 
but who are at present unable to gratify any of 
their desires owing to lack of funds ; for even 
the working blind man earns but little, either 
in a professional or industrial capacity. 

Of the possibilities of the blind man 
making use of transmitting apparatus, he 
did not speak so hopefully. ** Where outside 
assistance is available in keeping batteries 
and contact breakers, etc., in order, he might 
use sending apparatus if arranged on the 
simplest scale. The restrictions imposed by 
the Postmaster-General as to the power 
which may be used also tends to put the 
transmitting apparatus out of court for the 
blind man. It is therefore unlikely that his 
practical interest in wireless will extend 
beyond the use of а receiving outfit." 

The suggestion was made that the prin- 
cipal institutions in the country which are 
concerned with the education of the blind 
should have wireless receiving outfits, and that 
the Postmaster-General should grant licences 
for their use, in instructing the blind and 
enabling them to keep more closely in 
touch with the affairs of the outside world. 
Lecturers might also arrange to visit these 
institutions from time to time and give 
interesting details of the developments and 
possibilities of wireless telegraphy and tele- 
phony. They would be assured of attention 
and consideration such as they are some- 
times denied with sighted audiences. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions on technical and general problems 

that arise in the course of their work or in their study. Such questions 

must be accompanied by the name and address of the writer, otherwise 
they will remain unanswered. 


C. B. (Chelmsford) says the connections given him in 
our answer in the January number work very well; but 
he now wishes to use his “ buzzer " for a different purpose ; 
he wants to put a crystal and potentiometer in the circuit. 
во as to test the efficiency of the detector before connecting 
to earth and aerial. Instead of doing this, he had better 
arrange the buzzer so as to give “trial signals " when the 
detector-circuit is all connected up and ready for distant 
signals. He will find a great deal of information about 
buzzer-connections in the '' Handbook of Technical In- 
struction for Wireless Telegraphists," by Hawkhead. 

He asks also: “Is an iron pump, fixed to a 1} in. lead 
pipe which runs underground for about 22 ft. to a well, 
а good earth ?" The lead pipe sounds as if it would make 
a satisfactory earth ; we should take the earth-lead direct 
to the pipe and not to the pump. There is always the 
danger of jointing-material being used which may spoil the 
connection. In such cases it is well to assume that your 
earth is good, until you find that signals want improving ; 
then try improving the earth. Bare wire just buried and 
running under the aerial is a helpful addition very often. 
There is not much to choose between the two aerials he 
suggests ; he should try them both, for his own instruction, 
and for the sake of comparison he should make both of them 
twin or both fourfold. 


D. N. (Plymouth) gets “absolutely no results " on his 
receiving apparatus and wanta to know why. We have 
published descriptions and diagrams of various ways of 
connecting up a crystal recciver, but D. N. has chosen the 
one which we have fought against over and over again— 
putting the high resistance silicon detector direct in the 
aerial circuit and at the point of lowest potential—the 
earth-lead. Among the innumerable things which he 
ought to read carefully in THE WIRELESS WORLD, we may 
mention the Instructional Articles, and the replies to 
W. E. D. (February, 1914) and A. C. (March). Moreover, 
it is very easy to get no results with a silicon detector. His 
method of connecting up his testing-buzzer is bad; the 
buzzer should be used as described in the Instructional 
Articles. He does not say what value of capacity his 
* blocking cendensers " have ; one of them might be suit- 
&ble for shunting the telephones. His aerial sounds all 
right, but the lower end is painfully low. 


A. J. A. (Gibraltar). —(1) You say, “ When the wave- 
meter is in tune with the aerial circuit, by noting the 
condenser-reading and referring to the calibration chart we 
immediately find the value of the wave-length." How is 
this? For does not this depend on the value of the induc- 
tance of the wave-meter ? (2) How can one ascertain the 
minimum wave-length of a wave-meter with any induc- 
tance ? Say, with a given condenser and a given inductance 
I find that at a point " X" on the variable condenser, 
the wave-length is 300 metres. Supposing now I insert a 
larger or smaller inductance : how can I tell to what point 
to move the condenser to obtain the same wave ? (3) With 
the coils usually supplied for amateur work, must a sending 
condenser be inserted, or is the condenser usually supplied 
with the coil sufficient ? 

Answer. —(1) Certainly, but the wave-moter is calibrated 
with its own particular inductance (usually carri^d in its 
lid), and as this remains always the same the calibration 


curve is always true. (2) You cannot, unless you know 
how the value of the condenser varies with ita scale-reading 
—that is to say, you must have a “calibration curve" or 
“chart” of the condenser. Then, if you know you have 
halved your inductance, you must change the condenser 
till its capacity is twice what it was, and the resulting wave 
will be of the sume length as the first; and so on, for 
various values of inductance; for obviously the product 
C x L remains unchanged. (3) The condenser supplied 
with the coil has nothing whatever to do with the “ wire- 
less " circuits: it is in the primary (direct-current) circuit, 
and helps the contact-breaker to work properly. 


* Kumpus " (Bournemouth) raises a question about the 
aerials of the trawler Columbia, of which illustrations were 
published in the January WIRELESS WoRLD.—The actual 
aerial-wires do not appear at all in these photos; in the 
first. picture the two vertical lines consist of the rope for 
hoisting the ordinary compass-aerial, passing over two 
pulleys attached to the transverse stay, the object of the 
second pulley being to keep the down-haul clear of the 
aerial. In the second picture the aerial is “up” апа the 
aerial-insulator is seen pulled up to the right-hand pulley, 
but the actual wires are not visible. 


W. A. M. (Liverpool).—No. 22 is suitable for the primary 
of a receiving jigger, No. 28 for secondary, using crystals. 
Don’t worry about the “ratio” of turns the important 
thing is to get the secondary in tune, using a very small 
variable condenser across it. For instance, the maximum 
value of this condenser might well be 0:0002 microfarad : 
then calculate the required inductance of the secondary, 
and wind it accordingly, using one of the formule given 
from time to time in these columns. We agree with you 
that you probably want more tuning inductance to receive 
Clifden: you should have about 30,000 microhenries. 
Putting your single-slider coils in series would help, and 
you could increase their effective value by putting a 
variable condenser (going up, say, to 0`01 mfd.) in parallel 
with them. This method gives very fair tuning, but signals 
are not so strong aa if the right amount of inductance were 
added. We recommend you to try adding your small 
aerial to the big one for Clitden. Also, when trying to get 
such a station for the first time, it is advisable to dispense 
with vour jigger and simply tune up your aerial-carth cir- 
cuit by the added inductances, connecting your crystal to 
the top of these so aa to get the high potential point. You 
seem to be getting excellent results; we are glad to have 
helped you. If you are being upset by the nearness of 
G. L. V., why not try to ‘ balance him out " by one of the 
Marconi methods, such as the one described in the Septem- 
ber, 1912, issue? For wave-lengths see the 1914 edition 
of the “ Year-Book of Wireless Telegraphy and Telephony." 


E. N. E. (Leigh) has a two-slide tuning-coil ; he connecta 
the lower end permanently to earth, one slider to the aerial 
and the other to the crystal, and thence through battery 
and potentiometer, and telephones, to earth. He receives 
very nearly all stations much louder when the crystal-slider 
is at the '' free" end of the coil (the aerial slider being 
somewhere along the coil), but on the other hand, F.L. is 
somewhat louder when the crystal-slider is half-way down 
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the coil. Thus һе can “ tune "" out undesired stations when 
receiving Paris. He asks the reason for this. 

One possible reason is as follows: in such a tuning-coil, 
there is an '"' auto-transformer " action; that part of the 
coil between aerial and earth forms the primary, and the 
whole coil the secondary ; there is, therefore, an inclination 
to get a high potential at the free end. This high potential 
is good for the crystal-receiver ; hence most stations are 
louder when the crystal-slider is near the free end. Now 
the section of the crystal depends on its unsymmetrical 
characteristic curve (see Instructional Articles) ; if a very 
strong instantaneous voltage is applied (as by an atmo- 
spheric, or by a very strong highly damped signal) it may 
be too strong to be rectified by the crystal—eome of tho 
current will “get through" in both directions and will 
therefore not affect the telephones. This is one of the 
Marconi methods of cutting out atmospherics and jamming, 
though usually two detectors are used in parallel, one sen- 
sitively adjusted to rectify in one direction, the other less 
sensitively to rectify in the other; then a very strong 
highly damped wave will get through both and will not 
affect the telephones. A suitable crystal, however, will 
combine the effect of these two detectors in itself ; and it is 
possible that yours is doing this, so that when your crystal- 
slider is at the free end, FL signals give too high an instan- 
taneous voltage ; whereas by putting the crystal to a point 
of lower voltage, it behaves normally and gives stronger 
signals. You cannot get Norddeich well, and yet you 
say you do not think our remarks to “ W. V. H.," in 
February number, apply in your case. Nevertheless, we 
cannot feel sure that your circuits are properly in tune; 
FL is no indication of this. Try putting a very small 
variable condenser (a glass test-tube, for instance, with 
sliding coatings) across the secondary of the auto-trans- 
former referred to above; also try a variable condenser 
across the telephones, and make sure that movement of the 
potentiometer-slider in either direction weakens signals, so 
that you are really working on the sensitive point of the 
crystal. For wave-lengths and call signals consult the 
" Year Book of Wireless Telegraphy and Telephony, 1914.” 


GEORGE (Walthamstow).—(1) We do not recommend 
joining the free ends. · (2) There is no need for a variable 
condenser, especially with a direct-coupled circuit like 
your ** auto-transformer " ; but a very small one is advis- 
able, across tho "secondary " ; this might take the form 
of a glaas test tube with sliding coatings. (3) You should 
certainly get “ Eiffel." (4) No need to have everything 
ready before applying for a licence, 


a 

C. A. L. (Bedford) asks why he does not get Paris. His 
tuning coil is 32 cm. long, 11 cm. diameter, ‘‘ and with ап 
inductance of 21,975 cm.” It has a single slider and is 
wound оп jam jars. His receiver is a single one of 2,000 
ohms., and his aerial is 80 ft. long with an average hcight of 
30 ft. A silicon-gold detector completes the apparatus. 

Answer.—You say your tuning-coil has an inductance of 
21,975 cm., but we think you mean that it has a length of 
wire of that number of centimetres ; do not forget that “а 
centimetre of inductance " is a definite unit of inductance 
and is not the same aa the centimetre which is a unit of 
length. If your coil really had only 21,975 centimetres of 
inductance, you would have about 200 times too little 
inductance for Paris ; for 21,975 cm. is equivalent to about 
22 microhenries, and you will require for your aerial about 
4,000 microhenries. And yet if you mean 21,975 cm. of 
length of wire, we are still puzzled at your not getting 
Paris; for this would mean that you have about 000 turns, 
giving an inductance of about 10,000 microhenries, which 
would be ample. As vou do not give the size of the wire, 
we are left in doubt as to what you actually have. Let us 
hear about it. 


C. F. (Stockport). —With regard to the formule you 
suggest for the values of a condenser, we do not see how 
they can possibly be right, whatever units they may be 
meant to bein. The fundamental formula for the capacity 


-— = — 


of a plate condenser ів C= ita where C is the capacity in 


electrostatic units, A is the area of one plate, and d is the 
distance between them. Brought into practical units, this 
becomes :— 
Cmfds. = __Area (sq. cms.) 
113 x 10* x d (cms.) 


which is quite different to what you suggest. One of the 
simplest ways is to remember that 1 sq. metre of plate 
laced 1 cm. away from a similar plate, with air between, 
baa a capacity 0°00088 mfds. With glass between, the 
value would be about 74 times as great ; with ebonite, about 
2} times; waxed paper, from 2 to 4 times. Why have 
you not last year's * Year Book of Wireless Telegraphy and 
Telephony " ? Anyhow, make sure of this year's. 


F. R. A. S. (London) wants to receive Eiffel time signals 
and no other. He asks for short answers to the following 
questions : 

(1) Aerial, free ends not connected together. Is this 
right? Answer.—Yes. 

(2) Direction approximately pointing towards Paris (it 
is an inverted L). Is this right, or should it be at right 
angles ? Answer.—For best results the free ends should 
point away from Paris, but it is better to have them pointing 
towards than to have the aerial at right angles. We think 
it will be satisfactory as it stands. 

(3) Leading-in tube of corrugated ebonite. It is intended 
to fix this tube in the middle of a window (glass) pane. 
Is it worth while the trouble of piercing the glass ? Answer. 
—It would be quite satisfactory to fix the ebonite tube in 
а board, and close down the window till it meets the latter. 

(4) Aerial inductance. 225 turns, No. 22 wire, 6 in. 
diameter, 7} in. long, в.в.с. wound on cardboard tube 
shellaced externally, then shellaced after winding and 
baked. Need I paraffin it now, or should I have paraffined 
it instead of using shellac ? Answer. —No need to paraffin ; 
it would have been better to bake it first before shellacing 
to drive out the natural moisture, but it will do as it is. 
By the way, this coil will just about tune your aerial to 
Paris; it won't give you much to spare. 

(5) Singlo ear-piece 2,320 ohms. good enough? 
Anawer.— Yes. 

(6) Need I paraffin my jigger tubes? Answer.—No ; 
shellac is good enough. 

(7) Would a magnetic detector be more reliable than a 
crystal? Answer.—Yes, but your jigger-secondary would 
not then be suitable ; you could easily make a suitable one, 
however, or dispense with a jigger. 

(8) Where can I procure small quantities such as J oz. of 
No. 50 copper wire? Answer.—We fear you will have great 
difficulty in getting smaller quantities than } oz., and can 
suggest nothing. 

Ve congratulate you on the way you have put your 
queries ; only the exceptional clearness of your letter could 
have induced us to deal with such a plethora of questions. 


H. G. H. (Paris).—Very little to choose between your 
three suggested aerials ; we assume that in (1) and (2) the 
wires are actually “clear ” of the tree. On the whole, for 
all-round reception, we should prefer No. 2. 


F. І, (Oxfordshire).—As a start towards getting tho 
distant large stations try the simpleat arrangements and 
not the loose-coupled jigger. Start with the connections 
of fig. 5, Instructional Article in THE WIRELESS WORLD, 
November, 1913. If your crystals (you do not say what 
kind they are) are some which do not need a battery and 
potentiometer, use the same connections but omit these 
two things. But if you are using carborundum, or a good 
many of the other kinds, you will need a potentiometer of 
say 400 ohms. and at least a 4 volt. battery. You notice 
that no condenser is necessary for these connections, but 
you had better put one across the telephones and adjust it 
to tho best value. When you have got good resulta like 
this, go on to the more perfect circuit shown in fig. 6 of same 
article. 
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J. L. (Neuilly).—(1) You suggest using the displacement 
of the telephone-diaphragm to make and break a circuit 
comprising another telephone in series with a battery, thus 
relaying up the signals; using an adjustable contact just 
pressing on, or just not pressing on, a contact fixed to the 
centre of the diaphragm. But the movement of the dia- 
phragm is infinitesimal, at any rate for weak signals. For 
very weak signals the movement is probably molecular 
only ; for very strong signals your arrangement might be 
made to work. After all, a very well-known telephone 
relay used in wireless is only a highly developed and per- 
fected form of your idea. (2) Your receiving station is 
about 10 kilometres from the Eiffel Tower. and you find that 
when a steam-whistle is blown about 250 yards away, the 
signals from Eiffel become louder. "This is probably because 
the whistle vibrates the crystal in its holder, and you get 
the advantage of a well-decohered coherer-action in addi- 
tion to the ordinary crystal action. (3) See the new “ Year 
Book of Telegraphy and Telephony," 1914 edition. 


BEGINNER (Bognor).— (1) A long insulated wire is laid on 
the ground in a line with the distant transmitting station, 
and the end ncarest the latter is connected to the receiving- 
gear. The earth is formed either by an ordinary plate earth 
or by another similar wire laid out in line with the first and 
in the opposite direction. (2) We see no reason why your 
friend who said that you could pick up signals using gas- 
pipes in the house should be wrong; very likely he has 
tried it successfully with very strong signals. (3) For 
calculating the natural wave-length of an acrial approxi- 
mately without using a wave-mcter, see reply to '* W. S.,” 
August, 1913; ‘* Omega," November, 1913, and others. 


G. C. M. (Wisbech), using a double-slider tuning-coil, gets 
Paris, Cleethorpes, Norddeich, etc, but wants to get 
further—Africa and Spain, for example. He therefore 
proposes to make a loose-coupled inductance. As a means 
of increasing the range we do not recommend this: an 
amateur's aerial, when used for receiving the quite dispro- 
portionately long waves sent out by the big stations, is well 
adapted to the direct-coupled systems. “G. C. M." will 
find this explained not only in these columns but also in 
the Instructional Article (p. 520 of November, 1913). 
What he might well do is to increase the height of the 
acrial; to lay down auxiliary earths in the form of wires on 
the ground below his aerial ; to vary the value of the con- 
denser across the telephones (none shown in diagram); to 
cut out his blocking condenser and to put a small variable 
one (not more than about 0:0002) across his sliders, and the 
crystal in series with the telephones across this condenser. 
Probably the easiest thing for him to improve is his crystal. 
If he wants to make a '' jigger,” he might make the primary 
5 in. diameter, of No. 22 wire and 4 in. long; secondary to 
slide inside this (lower end only entering) of No. 28 or 30, 
and say 12 in. long with a glass test-tube condenser across 
it, and the crystal connected to the upper end. The upper 
part of the secondary might be divided into four separate 
instalments of winding, which could be joined up by (say) 
tie-clps; in this way various ranges would be obtained 
with the one variable condenser, and there would be no 
“overhanging” unused part of the secondary electrically 
connected to the used part. 


M. V. (Brighton).—If I erect the double aerial the upper 
components at right angles to each other there still remain 
the vertical componenta, which are necessarily parallel for 
about 80 ft.; assuming the receiving aerial is insulated, will 
it rob the sending aerial very much ? 

Answer.—The two halves of your T need not commence 
close to the 90 ft. mast; near the mast you should have 
the rope lines, so that the cross of thc T would not be near 
the mast nor near the down-lead of the long aerial, except. 
at the very bottom where the down-leads of the T would 
have sloped towards each other and would be near the other 
down-leads. So that, although the vertical components 
must be more or leas parallel (in one plane), they can be so 
far away from cach other for the greater part of their 
length that their mutual effect would not be serious. 


AMATEUR (Londonderry). —(1) We have not the remotest 
hint as to whether you are trying to receive long or short 
waves; nor as to the values of your various coils. If you 
are trying to get shortish waves, such as ships or other 
amateurs, use the connections of fig. 6, November, 1913, 
Instructional Article. (2) Copper-pyrites and zincite is 
quite a good detector; во is zincite-bornite. It is unwise 
of you to shrink from the name of carborundum. (3) The 
primary is just as good inside your secondary as outside. 
(4) Zine and tinfoil are equally good (provided the connec- 
tions of the latter are sound), but we do not think much of 
slate ая adiclectric. Try glass. (5) What is the “ jigger,” 
which you tell us you know well in golf, used for? Well, 
in a jigger-circuit you are lifting up the voltage of the oscil- 
lations, to suit the crystal which requires high potential ; 
in the old days when the term was first applied, it was to 
suit the coherer. It is not a beautiful word, but it has 
“ соте to stay’; sce our remarks on p. 340 of August, 
1913. 


E. W. R. P. (London).—In what combinations are the 
following used: Zincite-bornite, galena, copper pyrites, 
iron pyrites, silicon, tellurium, smalltite, and graphite ? 
Answer.—Of making up crystal combinations there is no 
end; probably you would be able to get some kind of 
* detector " effect if you combined any one of the crystals 
you mention with any other; but the best-known combina- 
tions are: 4Zincite-bornite,  zincite-tellurium, zincite- 
chalcopyrite, galena-graphite, galena with steel-point 
contact, copper-pyrites with tellurium or zincite, silicon 
with gold point or steel, smalltite with silver-wire contact, 
galena-tellurium, iron-pyrites and metal point, silicon with 
arsenic, antimony or bismuth. molvbdenite in metal clips ; 
best of all, a good piece of carborundum. 


Н. E. A. (London). —I should be very glad if you would 
explain how “ L,” the self inductance, is calculated. The 
formule you give, р. 342 (August, 1913), (т DN) (c.g.s. 
units) does not appear to be correct nor to be deduced 
from any data that I can ascertain. Neither does the 


usual one for flux-turns M "m X Area seem to give it 
(T=total turns, l=current in ampe). Dr. І. Cohen, 
in his article (WIRELESS WonLp, January 14th, 


607), gives several values of L, which neither of 
the above formulx give. Why is not the sum of the 
two, L and L, constant in each case ? You can express 
your answer in terms of the calculus if you like. Two other 
questions : (2) In your connections for a potential divider 
why should not the H.F. current go through the low resist- 
ance of the cells instead of tlirough the high resistance of 
the portion of the resistance ? (3) Is copper aerial wire 
enamelled for electrical or chemical reasons ? If the latter, 
would not plain wire in the country be just as good ? 

Answer.—We did not “ give” the formula ; it was put 
to us by our querist, and we remarked that it was “ suffi- 
ciently " (which the printers mis-printed) accurate. As a 
matter of fact it is directly obtained from the expression 
(which you give) for flux-turna. For: inductance = voltage 
produced when current varies 16 1 ampere per second,there- 
fore : 


_4тх l0x T 
L = loz Arca х Т 
in a coil of T total turns, since 1 ampere equals р; abs. 
| 4т 1° 
unit; or= | м Arca. 


Also the expression in question = (т DN} where N is 
number of turns per centimetre, equals 

PNmD 4rT 

| l =. 0 
(2) We do not quite know what connections you refer to ; 
but in any case there would be no harm in the H.F. current 
going through the low resistance of the battery instead of 
the potentiometer; the latter is only required to regulate 
the continuous voltage applied to the detector. (3) We 


x Avon. 
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know of no reason why aerial-wire should be enamelled, 
except to protect it from chemical deterioration under 
special conditions. We do not use enamelled wire ourselves. 
Various electrical “ reasons " for cnamelling it have been 
given, but none of them, so far as we are aware, i3 sound. 


A. L. H. (Fishguard) asks how the telephone condenser 
should be varied in relation to the readings of the tuner, 
how it alters the tone of the signals. Answer.—The value 
of the telephone condenser is quite independent of the 
readings of the tuner. The latter has to deal with high- 
frequency resonance—that is, it “ tunes ” to frequencies 
of the order of half-a-million or so —while the adjustment 
of the telephone-condenser has to do with low-frequency 
resonance, putting the telephone-circuit into tune with the 
spark frequency, or its harmonics, which are measured in 
hundreds per second. The fact that tho adjustment of 
the telephone condenser alters the tone of the signals is 
due to its putting the telephone-circuit more or less into 
resonance with different harmonics, which thus become 
reinforced and determine the tone and timbre of the com- 
posite sound heard in the telephones. 


Н. T. (Shalford). —(1) In paragraph 55 of your series of 
Instructional Articles, it is stated that the single circuit 
receiver is useless for short waves. The two-slide inductance 
is not referred to in that paragraph. Can it be used for short 
waves if a condenser is inserted in circuit ? In the descrip- 
tion of a two-circuit receiver, reference throughout is made 
to a primary which is in two portions, one of which is the 
aerial tuning inductance, and the other portion for acting 
inductively on the secondary. Is this arrangement 
merely to conveniently reduce size of coupler ? Or can all 
the primary be in one helix, in which case would it not have 
& greater inductive effect on the secondary and give better 
signals ? If two portions are used. how can the required 
proportions be roughly ascertained ? 

(2) I have made a two-slide inductance coil as follows: 
Dr. =6 in., 495 turns of No. 20 Cu. wire length —21 in., 
and should be obliged if you would give me the most effec- 
tive " join up” for general purposes. I am using tele- 
phones of 4,000 ohms. combined resistance, and a detector 
of copper pyrites and zinc with blocking condenser. I find 
no advantage from a potential divider. I have two 
variable condensers available, one of large and one of small 
capacity. Aerial of two aluminium wires (No. 14) 4 ft. 
apart, is 35 ft. in height at ono end and 30 ft. the othcr. 
I have also a loose coupler with a stationary secondary in 
which the coupling is altered by means of tappings taken to 
two switches by which varying portions and positions of 
the coil are put in circuit ; but the results are rather better 
with the two-slide inductance. [“ Н. T." here gives an 
account of his present join-up.] 

Anancer.—(1) Your idea is right, but you would weaken 
signals by spoiling the receptive power of the aerial; the 
smaller the condenser put in series with the aerial to produco 
tuning, the weaker the signal reccived. So this is not an 
efficient way of receiving waves short enough to be nearly 
in tune with the aerial alone. 

(2) It is poesible to have too tight a coupling as well as 

too loose a coupling, and unless a very large amount of 
inductance is required in the acrial circuit for tuning, a 
short primary winding coupled to the lower end of the 
secondary is enough to give the best coupling. If, how- 
ever, the additional inductance needed in the aerial is very 
great, the short primary winding bears only a small propor- 
tion to the total inductance of the acrial circuit and the 
coupling becomes weak even in its tightest position. In 
such a case turns should be taken from the external induct- 
ance and added to the primary winding. The danger of 
trying to get all the tuning-inductance into the primary of 
the jigger is that it surrounds the whole length of 
the secondary and prevents the latter from having a 
free, highly insulated, high-potential end. See numerous 
** Answers " in previous numbers. 


R. A. B. (Durban) has been experimenting with the 
magnetic detector of the double pattern, which has a 


duplicate set of windings as 'spares" in case а wire 
breaks on the one set. Не finds that if he uses the two scts 
together—connecting both primaries in parallel and both 
secondaries in parallel also—he ‘‘can obtain twice the 
strensth of signals and read ships and other stations which 
were otherwise very weak and some inaudiblo." Е 

It is а very well-known fact that under some conditions 
the combination of the two seta is advantageous; for а 
long time it was used for transatlantic reception. Its 
chief application arises when the magnetic is being ured 
for longer waves than those for which it was designed ; for 
instance, the combination gave increased signala on the 
long transatlantic waves because the detector was designed 
for ship-waves ; but it would not give stronger signals than 
a single-set properly designed for the iong waves. We are 
inclined to think that “R.A.B.” is using a detector designed 
to work with the multiple tuner, with a shortened primary 
winding specially adapted for the tuned sido of this instru- 
ment. Finally, we may remark that there are several 
devices which if used at the right moment will improve the 
sensitiveness of the “ magnetic "—spceding up the band, 
for instance, for signals of high note-frequency ; these are 
known to expert operators and can be used by them, but 
the instrument as it stands is best for average conditions. 


M. D. X. (Colchester), seeing that we recommended 
“W, I.” to keep the far ends of his twin aerial /ree, insulated 
the far ends of his own aerial which hitherto had been 
joined together, and failed to get any improved signals. 
He wants to know why ? 

We recommend keeping the far ends separated because 
no useful abject is served by joining them, while, on the 
other hand, though most waves come in equally strong if 
they «re joincd, certain waves set up oscillations in the 
closed circuit thus formed, end therefore are sliehtly 
weakened ; so that. while, in perhaps nine cases out of ten. 
the two arrangements are equally good, the free one is the 
better on the whole. 

He also wants to know whether he would improve 
signa's by adding a third wire between his twin-wires 
(spaced 9 feet). He would improve things a little. — 

Finally, he asks for particulars of a choking-coil for 
insertion. between his transmitting condenser and trans- 
former, on his } Е.м. set. He doea not mention the value 
of his capacity, though he gives his frequency (40). If he 
will read carefully our answer to “M. X. X." in the January 
number, and also the article in the “ Year Book ” to whic 1 
he refers, he will see that to design the proper choking coils 
to give low-frequency resonance several more data are 
required. If he merely wishes the coils to act as protections 
for his transformer he should call them “ air-core choking 
coils’? ; these might be wound of No. 28 enamelled wire, 
on a 2 in. tube, length of winding 4 in. 


T. M. (Ribble).—4»swers.—(1) The tuning coil has 
nothing to do with the distance from which you can receive ; 
but the fact is that. all the powerful stations (and with во 
low an acrial you would only be likely to receive powerful 
stations for any distance) use very long waves. and your 
coil is not big enough to tune up to these. In previous 
answers wo have given particulars of coile for tuning up 
to the big stations. Your wire is unnecessarily thick for 
this purpose. 

(2) Your !2 ft. end ia terribly low ; you should try and 
heighten this at all costs. 

(3) Leave all four wires separate at the low end. and 
prolong cach one at the high end so as to form a quadruple 
lead-in sloping down from the high end. At present you 
are leading in from a point which is neither an end nor the 
centre of the acrial. 

(4), (6) and (7). Yes. 

(6) Not necessary. 

(2) See (3). Not important whether covercd or uncovered. 

(9) Deep enough, but a plate with sharp edges is better 
than a bath with rounded edges. You might also lav out 
some bare wires just buried under the ground beneath the 
acrial, or bury several plates in addition to the present. 
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Sealing Disaster off the 


Newfoundland Coast. 


HE record of wireless telegraphy 
| is indissolubly connected with the 
record of disaster at sea. Yet this 


not in an untoward sense. Rather its 


А “ Whitecoat," the most sought after Seal. 


mission is the exact reverse, for wireless 
brings to the watchers on the outposts of 
humanity the cry for help from those 
distressed, then swift as the light it carries 
back an answer of hope and encouragement 
from ready helpers. Once again it has 
fulfilled its high purpose, and has stepped 
into the breach when all the other forces of 
civilisation were powerless to assist. We refer 
to the recent disaster which befell the 
sealing fleet off Newfoundland. 

On April 2nd the world was horrified 
by a wireless message despatched from the 
steamship Florizel, in Belle Isle Strait, 
which reported that 120 men of the sealer 
Newfoundland were caught in a blizzard 
on Tuesday, March 31st, while they were out 
on the ice floes three or four miles from their 
ship. 

The sealer Bellaventure, which is also 
fitted with a Marconi installation, was one 
of the first to receive the news, and imme- 


diately steamed to the scene of the disaster 
to see if she could be of any assistance. 
She was nine hours ramming her way through 
four miles of ice in her efforts to reach the 
stricken Newfoundland. On her arrival she 
found the survivors in a pitiable condition, 
while a large number of the sealer’s party 
were still missing. Immediately she joined 
the Florizel and another sealer, the Stephano, 
which happened to be near the scene of the 
disaster, in an organised search among the 
ice-floes. 


The same day her captain wirelessed the 
following message to St. John's :— 


“I have on board 34 survivors, five 
being serious cases. I have also aboard 
58 dead, and think that the total number 
of dead is at the very least 70. Reports 
from the steamer Newfoundland, through 
the Florizel and the Stephano, which are 
nearer her than I am, say she is not yet 
certain how many men she had on the ice 
when the blizzard began. 


" They report having aboard seven 
dead and two alive. We three ships are 
working towards the Newfoundland, but 
the ice is very heavy and tight." 


Later, about 3.30 p.m., she 
news :— 


“I have just reached the steamer 
Newfoundland, and have checked the 
figures by her roster, and find she had 189 
total crew. Of these 112 are safe, but 
36 are on sick list. Total dead is 77, of 
which 69 bodies have been recovered, the 
remaining eight being lost amid the floes. 
I am now leaving to proceed to St. John's. 
Fear slow progress, as the ice is heavy and 
tight. 

“ Тһе Stephano, which is also lying 
alongside the Newfoundland, wil report 
the names of the dead." 

At 5 p.m. a further message was despatched 
which conveyed the first tidings of the loss 


detailed 
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of another sealer, The Southern Cross, in the 
same hurricane :— 

“ I have worked into loose ice, and 
expect to reach St. John's early on 
Saturday morning.” 

The Government then chartered the Reid 
steamer Kyle, which is provided with a wire- 
less equipment, to sail at midnight in search 
of the Southern Cross. The American scout 
ship Seneca, which was patrolling the ice- 
berg zone below Cape Race, also took up 
the search. 

Their efforts were in a measure successful, 
and on April 5th the Bellaventure steamed 
into St. John's with 69 dead and 50 sur- 
vivors of the Newfoundland’s crew. Her 
captain gave the following account of the 
disaster :— 

" Tuesday morning opened fair. The 
barometer showed no storm, and four 
ships put out over a thousand men to seek 
for seals. The storm began about noon. 
Most of the Newfoundland's men went on 
board the Stephano, which was the nearest 
vessel. The skipper advised them to rejoin 
their own ship as he was starting to recover 
his men. They thereupon started to return 
to the Newfoundland, while the Stephano 
went in the opposite direction where her 
men were working. The crew of the New- 
foundland, however, lost their way in the 
blinding snowdrifts, and the skipper of the 
Newfoundland, which was not fitted with 
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wireless, supposed that his crew were on 
board the Stephano. The Stephano was 
whistling for hours, but no men appeared, 
and she concluded that they had rejoined the 
Newfoundland. 

" On Wednesday the blizzard raged all 
day. Neither ship knew the actual condi- 
tions. The storm abated on Wednesday 
night. At daylight on Thursday morning, 
when Captain Rendell was preparing to 
Start his men over the ice floes again, he 
sighted strangers coming towards his ship. 
The enfeebled movements of the nearest 
man caused forebodings, and these were 
confirmed when the man stated that 150 
of the Newfoundland's men had been adrift 
for two days and nights, and he feared that 
the majority had perished. 

“Captain Rendell promptly hurried his 
entire crew with food, stimulants, blankets, 
and stretchers to the rescue. This work 
occupied the whole of Thursday. The last 
man to be saved had been 59 hours adrift 
without food or warmth, being rescued just 
before sundown. This man, however, was 
practically unscathed, though he went blind 
the day after his rescue. The physicians, how- 
ever, think that he will recover his sight." 

Of the Southern Cross nothing more has 
been heard, and it is now practically a 
certainty that the whole of her party, 
numbering between 170 and 180 men, have 
been lost. 


The Sealer “ Bonaventure," sister ship of the “ Bellaventure," which was first to 


receive news of the disaster by means of her wireless. 


Both have been fitted with 


Marcont apparatus. 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


(Second Course) 


(D Masts for Wireless Telegraph Stations 


[he article in the March number completed the first course of instruction. 


The present is tho first of a new seriea 


of articles, which will deal chietly with the application of the principles of wirclesa telegraphy. ‘Those who have not 

studied that series are advised to obtain a copy of ‘ Tho Elementary Principles of Wireless Teiegraphy,’ which will 

be ready shortly, price ls. net, and to master the contents before taking up the course of instruction commencing 
with the present article. An announcement concerning the second examination will be made shortly.) 


NE of the first things to be 
(o in the design of a wire- 

less telegraph station is the mast 
to be used for supporting the aerial. 

As explained in the first series of articles, 
the masts used should be as high as practical 
considerations will allow, and it is therefore 
necessary to know something about the 
construction and erection of them. 

Masts may be classified under two main 
headings—namely, “ Portable masts " and 
* Permanent masts.” 

PorTARLE Masts. 

700.—The most important points to be 
taken into consideration in the construction 
of portable masts are :— 

(1) Rigidity. 

(2) Lightness. 

(3) Compactness when dismantled. 

(4) Simplicity and speed of erection and 
dismantling. 

(5) Cheapness. 

Gain of any one of these points can only 
be achieved at the expense of one or more 
of the others, so that the design becomes a 
matter of making the best compromise. 
The rigidity of a mast is obtained in two 
ways—firstly, by staying it at suitable 
intervals along its length, and secondly, by 
making the mast itself stiff. The stiffness 
of the mast depends firstly upon the material 
of which it is made, and secondly upon its 
diameter. In materials we have the choice 
of various kinds of wood, bamboo, steel and 
aluminium. 


Bamboo is perhaps the stiffest material 
obtainable, weight for weight, but un- 
fortunately no two pieces of bamboo are of 
exactly the same size, so that when several 
pieces have to be joined together to make 
up a mast, trouble will be experienced on 
account of the several pieces not being 
interchangeable. Of the various kinds of 
wood, spruce is perhaps the most suitable 
on account of its lightness. Ash is con- 
siderably stronger and tougher, but is some- 
what heavy, and is difficult to procure in 
long lengths. 

Aluminium 18 the lightest metal obtain- 
able, but is not very suitable for the con- 
struction of portable masts on account of 
its softness making it easily liable to damage. 
Some of the aluminium alloys are better in 
this respect, more especially duralumin, but 
the cost of these alloys is in most cases 
prohibitive unless weight is of the very 
utmost importance. 

Steel is probably the best material to 
use for most kinds of portable masts of 
anything above 30 feet in height, for it is 
not expensive and can be “drawn” to very 
accurate dimensions ; also it lends itself 
well to any kind of treatment, such as 
brazing, welding, etc. 

701.— Whatever material is decided upon, 
the next point to consider is how to dis- 
tribute the material to the best advantage. 
A tube is far stronger and stiffer than a 
solid rod of the same cross-section that is 
of the same weight. For this reason 
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nearly all portable masts are made hollow. 
Steel and aluminium can be obtained in 
tubes of any desired diameter and of various 
thicknesses, but if wood is used for the 
material, in order to make the mast hollow 
it is built up of a number of strips securely 
glued and nailed together and bound at 
intervals with steel wire. 

Fig. 1 shows a piece of a wooden mast 
built up in this way, where “ A" is one of 
the six strips of wood of which the mast is 


Fig. 1. 


built. These strips of wood are all cut and 
planed to the exact shape required by 
machinery, so that they all fit together to 
form a round or hexagonal mast. 


702.—The next point to consider is com- 


pactness. A mast twenty or more feet 
long would be obviously very awkward to 
carry about in one piece. For this reason 
portable masts are divided up into a number 
of sections. The length of the sections into 
which they are divided will depend chiefly 
upon the method of transport intended. 

Thus, if the masts are to be carried by 
carts, the sections can be as much as 12 or 
15 feet long. If, however, they have to be 
carried on pack-horses, the length of each 
section should never exceed 6 feet, and even 
this length is uncomfortably long, for when 
a horse is walking, anything on its back 
tends to swing see-saw fashion, and this 
swinging will be greatly exaggerated if the 
load which is being carried has any con- 
siderable length. 


There are several ways of dividing up a 
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mast so that the pieces may be quickly 
joined together, or dismantled when re- 
quired. In the case of a wooden mast, 
such as is shown in Fig. 1, it is usual to insert 
& piece of steel tube some 6 or 8 inches in 
length into one end of the section to form a 
socket, and to insert a slightly smaller 
diameter piece of tube into the other end, 
projecting some 6 inches, to form a plug. 
Such a section is shown in Fig. 2, where “ A " 
1s the steel tube forming the socket, and 
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Fig. 2. 


Fig. 3. 


“ B” is the steel tube projecting to form a 
plug. By plugging the top end of one 
section into the bottom end of the next, a 
mast of any desired length can be built up. 

It is useless to make the plug itself out of 
wood, for in wet weather the wood swells, 
making it impossible to connect the mast 
together, or if the wood gets wet after the 
mast has been joined up, it is a very difficult 
matter to separate the sections. 

In the case of masts made of steel or 
aluminium tube, the tube itself can be 
expanded at one end to form a socket for 
the next tube, as shown in Fig. 3. 

There is one disadvantage in dividing up 
a mast in this way—namely, that the mast 
when dismantled takes up rather a large 
space. No matter what means of transport 
is used, space is of the utmost importance, 
and all the hollow space inside the mast 
sections is wasted. 

In order to obviate this disadvantage, 
some portable masts are made telescopic— 
that is to say, each section of the mast is 
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made a smaller outside diameter than the 
inside diameter of the one beneath it, thus 
allowing one tube to slide inside the other. 

708.—A simple form of telescopic mast is 
shown in Fig. 4, where “A,” “В” and 
“C” are three sections, each one being 
smaller than the one beneath it; “ D,” 
“D” are “ бав” which pass through the 
top of the lower section and the bottom of 
the upper section in order to keep the mast 
extended when erected. 

All telescopic masts, however, have four 
great disadvantages which more than neu- 
tralise their one advantage of compactness. 


Fig. 4. 


(1) They are very expensive, chiefly 
owing to the large sliding surfaces which 
must be very accurately in line, and also 
owing to the somewhat elaborate mechanism 
which is required to erect them. 

(2) They are very heavy, for the reason 
that each section must necessarily be larger 
than the one above it, and as the top or 
smallest section must’ be sufficiently strong 
to carry the strain of the aerial, it follows 
that the lower sections will be much stronger 
than is necessary to carry this strain. 

(3) A small accident resulting in damage 
to any one of the sections may easily put 
the whole mast out of action, for a bend or 
dent in any one of the lower sections would 
_ interfere with the telescopic action, making 


THE WIRELESS WORLD 


it impossible to either erect or dismantle 
the mast. 

(4) The mast sections are not inter- 
changeable, so that if the masts are to be 
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Fig. 5. 


used in a remote locality, as is usually the 
case with portable wireless telegraph 
stations, either a whole spare mast must be 
carried with the station, or the risk must be 
taken of a small accident putting the whole 
station out of action until either the mast 
is repaired locally or a new mast sent from 
the base. This risk is no small one, for 
accidents in erecting or dismantling masts 
are not at all uncommon, owing to the 
difficult conditions under which they have 
often to be erected. 


STRAIN ON Masts. 


704.—4 mast will withstand a very much 
greater strain acting straight down its 
length than it will on acting at right angles 
to its length. 


Fig. 6. 
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A simple experiment with a stick about 


In the case of a mast supporting an 


{ in. diameter by 5 ft. long, will readily umbrella aerial, as shown in Fig. 7, the 


illustrate this point. If we exert a pull of 


result of all the forces exerted by the wires 


ч 
< 
$ 
х 
E 
d 
$ 
e 
S 


‘Fig. 7. 


езу 10 Ib. on one end of the stick in a 
direction at right angles to its length, as 
shown in Fig. 5, the stick will probably 
break, or at all events bend very sharply. 
If, however, we exert the same force on 


Вас of ARIAL 


Fig. 8. 


the end of the stick in a direction in line 
with its length, as shown in Fig. 6, the stick 
will withstand it easily. 


is a force acting straight down the length 
of the mast, and therefore the best advantage 
is being made of the strength of the mast. 
But in the case of a mast supporting a 
horizontal aerial, as shown in Fig. 8, where 
the aerial is attached to the top of the mast, 
the force exerted by the aerial is at right 
angles to the length of the mast, and there- 
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Fresuranr force 


Fig. 9. 


fore the strength of the mast is not being 
used to the best advantage. 
If, bowever, we attach a stay to the top 
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of the mast, and connect the stay to a point 
on the ground some distance from the foot 
of the mast, as shown in Fig. 9, the pull of 
the aerial will be carried by the pull of the 
stay, and the resultant of the two forces— 
i.e., the force exerted by the aerial in one 
direction, and the force exerted by the stay 
in another direction—is a force acting 
straight down the length of the mast. 

705.—A very simple way of calculating 
the amount of the force acting on the stay 
and that acting on the mast is by drawing 
a parallelogram, as shown in Fig. 10. 

Assuming that the aerial is exerting a 
horizontal pull of 200 lb., and we take one 
inch to represent a pull of 100 Ib., then we 
may draw a horizontal line, A, B, 2 inches 
long, to represent the pull of the aerial. 

The force exerted by the mast will be in 
a vertical direction ; therefore we may draw 
a vertical line, A C, representing the direc- 
tion of the force exerted by the mast. 


Ао | В, 
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Fig. 10. 


Further, we may draw a line, A D, repre- 
senting the direction of the force exerted 
by the stay, the angle, O, being the same 
as the angle formed by the stay and the 
mast. 

If now we draw from the point B a line 
parallel with the line A D, this line will cut 
the line A C, at the point E, and the length 
of the line E A in inches will represent. the 
force exerted on the mast in hundreds of Ib. 
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Further, if we draw from the point, E, a 
line parallel with the line, B A, this line will 
cut the line, A D, at the point, F, and the 
length of the line, A F, in inches will likewise 
represent the force in hundreds of lb. 
exerted by the stay. 

Measuring these lines in the particular 
case shown in Fig. 10, where the angle 
between the mast and the stays is 30°, we 
find that the line, A E, is about 4 inches 
long, and therefore the force required to be 
exerted by the mast, or the pressure on the 
mast is 350 lb., while the line, A F, is about 
4 inches long, and therefore the force 
required to be exerted by the stay or the 
pul on the stay is 400 lb. 

By making similar diagrams for various 
angles between the mast and the stay, as 
shown in Fig. 11, it will be seen that the 
greater the angle the less the strain, both on 
the mast and on the stay. 

Obviously, then, it is an advantage to 
increase the angle at which we stay a mast, 
more especially in the case of portable 
masts, where anchor pegs have to be used 
for attaching the stays to the ground, and 
in soft ground a comparatively small pull 
would be required to pull them out of the 
ground. | 

There are, of course, practical limitations 
to the extent to which we can do this, for 
if we make the angle too great, not only 
is a large open space required in which 
to erect it, but also the necessary length of 
the stays increases very rapidly after an 
angle of about 30? is reached. 

In practice it is usual to make the distance 
from the foot of the mast to the anchor peg 
equal to half the length of the mast, as shown 
in Fig. 12. The angle between the mast 
and the stay is then about 27°. 


BuckKLina ОЕ MASTS. 


706.—Let us now make a few further 
experiments with the thin stick described 
in paragraph 504. 

If we take two such sticks of exactly the 
same diameter and length, one of which is 
perfectly straight and the other very slightly 
curved, as shown in Fig. 13, it will be found 
that the straight stick wil carry a far 
greater welght than the bent stick. 

If we increase the weight on the bent 
stick gradually, and carefully watch the 
effect, it will be seen that the bend increases 
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Fig, 11. 


gradually as the weight is increased, until We will suppose, for the purpose of ex- 
it reaches a certain critical bend, depending planation, that this critical point is reached 
upon the nature of the wood of which the when the weight applied is 20 lb., and that 
2] Ib. is necessary to break the stick. 

If now we apply a weight of 21 Ib. to 
the straight stick it will be found that it 
carries the weight without any sign of 
breaking. If, however, we apply a side 
pressure in the middle sufficient to start a 
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Fig. 12. Fig. 13. 


stick is made. As soon as this critical point slight bend, the stick will immediately 
is reached, a small increase in the weight collapse in exactly the same way as the 
will cause the stick to collapse and break. other stick, 
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Only a very slight side pressure is required 
to start the bend or “ buckle.” In the case 
of а mast in the open, the pressure of the 
wind will be found quite sufficient; but 
in any case, all masts made up of a number 
of sections will have a slight bend in them 
to start with, owing to the play between the 
plugs and sockets. 


If now we take the same sticks and cut 
down their length by one half, it will be 
found that exactly the same effects will be 
produced by applying pressure to the ends, 
except that it will now take about 
four times the weight to reach the critical 
point 

In practice it is found that the weight 
a given stick or mast will carry is, approxi- 
mately, inversely proportional to the square 
of its length. | 


Fig. 14 


By staying the middle of a stick or mast 
in such a way that the point of attachment 
of the stays cannot move sideways as shown 
in Fig. 14., we have in effect. converted the 
stick into two sticks, each of half the length, 
one on top of the other. Thus, by staying a 
stick or mast in the middle we more than 
double the weight or pressure it will carry. 
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The Marconi Examination. 


RRANGEMENTS їп connection 
pv the examination for members 

of the Territorial Force, the Cadet 
Corps, the Boys' Brigade, the Church Lads' 
Brigade, and the Boy Scouts' Association 
are now well in hand. Until all the entries 
were received we were unable to make any 
definite arrangements for the holding of the 
examinations, and as entries have reached 
us from all parts of the United Kingdom 
this task has been no light one. However, 
it has been faced in a resolute manner, and 
everything is now in order to enable us to 
hold the examination some time in May in 
accordance with our original intention. 

The actual date on which the examina- 
tions will be held will be decided as soon as 
the various examination centres have been 
chosen. As we have to close for press with 
this number of THE WIRELESS WORLD 
during the middle of April we are unable to 


‘make an announcement in the present 


issue. The arrangements, however, are 
likely to be complete as soon as these lines 
appear in print, and all candidates whose 
entry has been admitted will be advised by 
post of the date and hour of the examina- 
tions and of the respective centres at which 
they should present themselves. We will 
endeavour to arrange as far as possible for 
each candidate to sit for examination in his 
own town. 

The large number of entries received for 


` the examinations and the fact that candi- 


dates have come forward from all” parts of 
the United Kingdom testify to the wide- 
spread interest which our scheme has aroused, 
notwithstanding its limited scope. The new 
series of instructional articles which com- 
mences with this number is supplementary 
to that scheme, and the examinations 
which will be held next year will be wider 
in their appeal and will probably include 
overseas readers. The arrangements in 
connection with this are being carefully 
considered and an announcement will be 
made at an early date. 
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Contract News 


The Great Lakes Touring Company have 
contracted with the Marconi Wireless Tele- 
graph Company of America to instal a wire- 
less outfit on the wrecker Favorite. Instru- 
ments especially designed for lake use will 
be built and a reduction will be made in the 
charges for wireless services in proportion 
to the number of vessels so equipped. 

* * * 

The Venture, of the fleet of the Union 
Steamship Co. of British Columbia, is now 
being fitted with a 13 kw. set by the Canadian 
Marconi Co., who have also received orders 
from the Canadian Pacific Railway to instal 
sets on four additional boats trading on the 


West coast. Other vessels recently equipped 
with wireless telegraphy by the Canadian 
Company are: Adventure, owned by The 
Harvey Company of St. John's, Newfound- 
land, by 14 kw. set. Call letters ^ V.O.K." ; 
D. H. Thomas, owned by the Dominion Coal 
Company of Sydney, N.S. (4-kw. set). 
Orders have also been received to instal 
1} kw. sets on the Lady Laurier and Stanley, 
belonging to the Department of Marine and 
Fisheries of the Canadian Government 
there. These two vessels were fitted with 
coil sets in 1905 and 1904 respectively, 
which will, in future, serve as Emergency 


Gear. 


Vessels fitted with Marconi Apparatus since the last issue of the ** Wireless World." 


Name. Owners. | Installation. | Call Letters. 
Candia .. | P & O. Line ... l} kw. and emergency MPH 
Borda iei s эз: Nin » » MFQ 
Benefactor Т. & J. Harrison. ... MOE 
San Isidoro Eagle Oil Transport Co. "a - 2 MJO 
San Wilfrido T" И s o et т y ө МРК 
San Antonio Cia Mexicanade Vapores San Antonio S.A. XBE 
Great City W. R. Smith & Son... ae КЕ E MKW 
Waiwera Shaw, Savill & Albion z - + MRV 
Cassis Anglo-Saxon Petroleum Co. . | Ж ji MPO 
Kaipara... . — .. | New Zealand Shipping Co. ... GYQ 
Hurunui — ... ua bis » - San Se GCQ 
Whakatane E A TEN MRI 
Corcovado Pacific Steam Navigation Co. MIE 
Chaudiere ... Royal Mail Steam Packet Co. GDK 
Star of England Commonwealth and Dominion Line 2 ү is MAK 
El Aguila... Compania Mexicana de Petroleo ... . | 1 kw. and emergency XBF 
(temporarily 
assigned) 
Manistee Elders & Fyffes. Ltd. es * MLR 
Zent ... ges T е E " iis eked pis а х ММР 
Matina "e fad od s s$ WU T ке » MLT 
Pacuare : Na m.s " M LY 
Nicoya ire | 5 5 MLV 
The following German Ships have been equipped by the *' Debeg.” 
Name of Ship. Owners. | Call Letters. 
Camilla Rickmers Rickmers DLR 
Jupiter ... D. A. P. G. DJU 
Secundus Hapag DUS 
Nicomedia : DYQ 
Nicaria ^" DYP 
Tijuca ... H. S. D. G DUC 
Segovia ... Hapag DGV 


OVERSEAS NOTES. 


Canada. 

The Marconi Wireless Telegraph Co. of 
Canada have completed the erection of the 
Canadian Government stations at Kingston, 
Port Burwell and Toronto, and are now 
operating them on behalf of the Government. 
Kingston was placed in commission on 
February Ist and the two latter on February 
15th. These stations complete the Canadian 
chain, which extends from Port Arthur at 
the head of the Lakes to Cape Race on the 
Atlantic. 

India. 


In spite of his occasional complaints, the 
wireless amateur in this country is in a 
highly advantageous position compared with 
his brother experimenter in many countries 
abroad. The communication which we 
recently published from a reader in New 
Zealand showed that the Government 
restrictions had practically put an end to 
the activities of the amateur in the colony, 
and it would appear from a letter which has 
just reached us from India that the amateur’s 
lot in the Dependency is not a happy one. 
The authorities refuse to grant licences to 
private individuals, and even go so far as 
to forbid the importation of wireless appara- 
tus. The rigour of their prohibitive measures 
is well illustrated by the following incident, 
which our correspondent assures us took 
place. The Calcutta Port Defence Volunteers 
decided to form a wireless section and ordered 
two portable sets to be sent out to them 
from England. On arrival of the sets at the 
port of destination they were held up by the 
Customs authorities for some months, and 
it is not until quite recently that they were 
released and handed over to the Volunteers. 
Little wonder, then, that the amateur is not 
very numerous in India, and that those 
which exist carry on their experimental work 
more or less surreptitiously to escape the 
vigilant eye of the police sergeant armed 
with authority to arrest the delinquent. 
Our correspondent asks what station has the 
call letters VWC, which he hears called up 
by the Fort every night but which never 
seems to answer. Calcutta Radio has the call 


letters VWC. 
South Africa. 


It is reported from Johannesburg that 
the Post Office authorities are considering 
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the establishment of a wireless telegraphy 
station at Springs, east of Johannesburg, to 
communicate with Nairobi, and thence with 
Malta, at a cost of £120,000 sterling. 


United States. 

According to a recent census report 
285,091 wireless telegrams were sent in the 
United States during 1912, representing an 
increase of 84:4 per cent. in five years. The 
total receipts of four companies during 1912 
were £137,404, compared with £21,924 in 
1907. 


* * * 


Point Isabel, a coast town 22 miles from 
Brownsville, Texas, is to have a wireless 
station erected by the United States Navy 
Department. Lieutenant-Commander A. J. 
Hepburn, U.S.N., has closed an option with 
landowners at Point Isabel, and within six 
months it 18 expected that actual work on 
the station will be under way. There is now 
an appropriation of £10,000 for this station, 
but Lieutenant Hepburn stated that before 
the contract is let it 18 expected that this 
amount will be increased to at least £12,000. 


ж ж ж 


The House Committee on Appropriations 
had before it on March 21st an appeal from 
Secretary Redfield їп which other members 
of the Cabinet joined for an appropriation 
of $50,000 for the establishment in Washing- 
ton of a wireless research laboratory in con- 
nection with the Bureau of Standards. 
Acting Secretary Galloway, of the Depart- 
ment of Agriculture, wrote that the 
weather bureau contemplated sending warn- 
ings to vessels at sea, and said that any 
advancement. in the science of wireless 
communication would be of great assistance 
to that bureau. The committee is expected 
to act favourably upon the request. 


* * * 


Dr. Н. S. Kinmouth has sold to the Mar- 
coni Wireless Telegraph Co. of America a 
small piece of land from his farm in “ The 
Garden of the Gods,” near the Marconi plant 
at the head of Shark River, Belmar, N.J. 
the site will be used for a tower to hold a 
balancing line to run east and west with the 
Marconi plant. The company has a “ balanc- 
ing line," as it is called, running north and 
south. 


THE WIRELESS WORLD 


Y 3 ч 
\ | 4 N 
Mi mi —1 
ҮШҮҮ 0] 
ШИ ШШ ў | 


Se 


THE YEAR Book or WIRELESS TELEGRAPHY 
AND TELEPHONY, 1914. Published by 
the Marconi Press Agency, Ltd., Mar- 
coni House, Strand, W.C. Pp. 850. 
Illustrated. Price 2s. 6d. net. 

Although the Year Book of Wireless 
Telegraphy and Telephony is just entering 
upon its second year it has already made 
itself indispensable to all who are interested 
in wireless, and the 1914 edition, which 
makes its appearance to-day (May Ist) has 
been eagerly awaited during the past few 
days, especially as the first edition has long 
since been out of print. 

A close comparison with its predecessor, 
the 1913 edition, brings home to one with 
redoubled force the enormous strides made 
even in the short space of one year in the 
scientific and commercial development of 
wireless telegraphy. The 200 odd pages, in 
which are set out in small, closely printed, 
yet clear and easily readable type, the land 
and ship stations of the world, with particu- 
lars of the ranges, rates, ours of working, 
character of service, call letters, and 
other information that everyone wants to 
know about, afford the most eloquent 
testimony to that development. This 
information has been brought thoroughly 
up to date and is supplemented by a list of 
all the stations, arranged in the alphabetical 
order of their call letters. A new and revised 
edition of the wireless map of the world has 
been added. 

The chronological record of the develop- 
ment of wireless telegraphy goes back to 
1831 and deals concisely with all events 
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from that date up to the end of 1913. Even 
the proceedings of the International Cor- 
ference on Life Saving at Sea are dealt with, 
and the whole of the section of the Conven- 
tion relating to wireless telegraphy 1з repro- 
duced. The International Radiotelegraphic 
Convention again appears and the section 
containing the laws and regulations of the 
principal countries concerning wireless tele- 
graphy has been thoroughly overhauled 
and considerably enlarged. 

It must not be supposed, however, that 
the Year Book is only a record—deeply 
interesting and useful though that “ record ” 
is—of the world movements in wirelers 
telegraphy of the past year. It touches on 
al the great technical questions that lie 
before us and illuminates them in such a 
manner that those who run may read. The 
article on ‘‘ Waves and Wave Motion” 
which Dr. J. A. Fleming contributes should 
enable the reader to obtain clear ideas of the 
modus operandi of wireless telegraphy. 
Dr. J. Erskine-Murray, in the course of an 
interesting article, analyses typical cases of 
“ freak ” communications and deduces from 
these, in conjunction with the known and 
fundamental physical facts of the case, a 
true idea of the function of the atmosphere 
without the use of any explanatory hypo- 
theses. Dr. E. W. Marchant deals with the 
measurement of the strength of wireless 


signals. Mr. Arthur Hinks, F.R.S., con- 
tributes an article on ‘‘ Wireless Time 
Signals and Longitudes,” and Mr. R. G. K. 


Lempfert, Superintendent of the Forecast 
Division of the Meteorological Office, dis- 
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cusses the application of wireless telegraphy 
to the collection and distribution of informa- 
tion regarding the weather, which has 
already assumed considerable dimensions 
and which is destined to play an even larger 
part therein in the future. Mr. G. E. Turn- 
bull deals with “ Wireless Telegraphy in the 
Merchant Service," and Mr. C. E. Prince 
with the “ Problems of Wireless Telephony." 
There is much valuable technical data and a 
large number of useful formule and equa- 
tions, as well as a very full glossary and 
dictionary of technical terms in English 
French, German, Italian and Spanish. 

It is impossible to convey in a brief review 
an adequate idea of the extraordinary extent 
and variety of the information compressed 
into this wonderful work. All the old 
features which were of value in the 1913 
edition have been retained and many new 
ones added, chief among which we may 
mention that entitled ' International Time 
and Weather" signals. Biographical notes 
inform us “ who's who" in wireless, and 
there is a useful list of books on the subject 
as well as a directory of the amateur wireless 
clubs in England and America. 

This 1914 edition of the Year Book is 
undoubtedly a standard work of reference 
on the subject of wireless telegraphy, and 1s 
of interest alike to the scientist, the engineer, 
the commercial, and the amateur. 


ж * * 


Tue WONDERS OF WIRELESS TELEGRAPHY. 
By J. A. Fleming, D.Sc., F.R.S. 3s. 6d. 
net, 279 pp. Illustrated. London: 
Society for Promoting Christian Know- 
ledge, Northumberland Avenue, W.C. 

To many of our readers Dr. Fleming is 
well known as a distinguished worker in the 
world of wireless and as the author of 
standard books on the subject which are 
invaluable to thuse who propose to take up 
wireless telegraphy in а serious spirit. 

Many workers in this young branch of 

telegraphy have developed their professional 

career upon the foundations laid by the 
study of Dr. Fleming's masterly works. 

The book now under notice appeals to a 

totally different and more numerous class 

than do those already referred to, and “ is 
put forward," as the author modestly claims, 

“as a little attempt to furnish the general 

reader with a fairly non-technical account 

of the underlying principles and practical 
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achievements of wireless telegraphy." The 
aim has been entirely successful. In the 
fascinating story which is placed before him 
the ‘general reader” should have no 
difficulty in following the wonderful develop- 
ment of wireless telegraphy. 

The opening chapter of the book is 
devoted to a concise summary of modern 
views on electricity, atoms and electrons, 
and deals with the facts which support the 
assumption that space is filled with a 
medium called xther, not directly appre- 
ciable by our sense of touch, but through 
and by which all luminous and electrical 
effects are transmitted from place to place, 
and in addition may perhaps be the 
primordial basis of all we call material 
substance. A chapter is devoted to electric 
oscillations and electric waves, and this 
should prepare the reader to follow without 
difficulty the explanation given in succeeding 
chapters of the means and methods by which 
wireless telegraphic messages are sent and 
received. The development of a well 
organised system of intercommunication 
over land and sea is described and an 
interesting outline is given of the historical 
development of practical wireless telegraphy 
by means of long electric waves, and in the 
concluding chapter the author sketches the 
future of wireless telegraphy. 

* * * 


“TESTING OF ELECTRICAL MACHINERY FOR - 
Non - ELECTRICAL STUDENTS," by 
J. H. Morecroft and F. W. Hehre. 
(London: Constable & Co. 6s. net.) 

It is now usual in most universities and 
technical colleges to require the engineering 
students to take a course of electricity, and 
the book before us has been written to 
suggest a course of practical work suitable 
for those who do not intend ultimately to 
specialise in that subject. 

The book opens with a brief analysis of 
the characteristics of machines, and specific 
particulars are given regarding the tests to 
be performed. The reader who expects to 
find a complete analysis of the different 
types of machines will be disappointed, for 
such a work is impossible, and, indeed, it is 
questionable whether a complete analysis 
would serve the purpose. The theory given 
in the book will not enable the average 
student to dispense with lectures on elec- 
tricity, but it contains many hints which 
should be helpful to him. 
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Commercial 


American Marconi Company. 


HE balance-sheet of the Marconi 

Wireless Telegraph Co. of America 

for eleven months to December 31st, 
1913, shows a surplus of $178,251. The 
directors point out that it was necessary to 
make very large and unusual expenditures 
during the year; but it is confidently ex- 
pected that the extraordinary conditions 
which called for them will not occur again. 
These expenditures aggregate over $60,000, 
and were caused: (1) by dismantling of 
sundry land stations, which were found 
unnecessary owing to consolidation of the 
property of the company and the defunct 
United Wireless Co. ; (2) Increased expenses 
necessary on ship stations to conform 
with the new Government regulations ; 
(3) Large increased expenses on account of 
Stock transfers, caused by issue of the new 
stock and transfer of temporary securities 
into those of a permanent nature. (4) 
Owing to disturbed labour conditions on 
the Pacific coast the company was put to 
increased expense to maintain the integrity 
of its service and to preserve its indepen- 
dence in the conduct: of its business. An- 
other important matter which should be 
taken into account, and which makes a 
considerable difference in its balance-sheet, 
is the number of large orders unfilled, both 
on private contracts and contracts with the 
United States Government, which remained 
open at the close of the year, and which, 
while showing a profit, could not be properly 
taken into the account, inasmuch as the 
profit had not then been definitely ascer- 
tained. Since the close of the year the 
majority of the orders have been filled, and 
profits assured for the current year. 

The work of erection of the high-power 
long-distance stations is progressing, and 
they are expected to be completed and open 
for business early in the summer. As to 
the Pacific stations, everything seems 
favourable to the service with Honolulu 
commencing before June Ist. A Bill has 
just been passed by the Philippine Assembly 
granting the company, subject to the 
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approval of the Secretary of War, the right 
to erect a high-power station in the Philip- 
pines which will work with Honolulu, Japan, 
and China, and it is hoped at an early date 
to receive the approval of the War and Navy 
Departments enabling us to proceed with 
the work of location and installation. The 
Imperial Japanese High-power station, 
which is being constructed to work in con- 
nection with its Honolulu high-power 
station, is not yet completed. Land has 
been purchased at Chatham and Marion, 
Massachusetts, the former for a transmitting 
station and the latter for a receiving station, 
for high-power work with Norway. The 
Norwegian Government station also is now 
under way. 

Satisfactory arrangements have been com- 
pleted with the Western Union Telegrap.: 
Co., under which connection will be made 
between its main operating rooms in New 
York, San Francisco, Boston, etc., and the 
new high-power stations in New Jersey, 
California, and Massachusetts. These wires 
will be equipped with the latest devices for 
direct and expeditious exchange of traffic. 
A “ business-getting " organisation has been 
perfected, and representatives will be located 
in New York, Chicago, New Orleans, and 
San Francisco, who will be in charge of a 
capable corps of canvassers which will keep 
in touch at all times with the cabling public 
and inform them of the Marconi superior 
facilities and reduced rates. The tendency 
of governments everywhere to enforce and 
enlarge wireless regulations, making 16 
obligatory for all ocean and lake-going craft 
to be equipped with wireless, increases the 
demand for Marconi equipment. 


During the recent snowstorm in the 
vicinity of New York, which played havoc 
with all overhead systems of wires, one 
railroad which the company had equipped 
with its wireless apparatus was able to run 
its trains and handle its traffic without 
cessation or delay. The company were able 
to extend facilities and aid to other railroads, 
giving them service with New York, Phila- 
delphia and Baltimore. As a result they 
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have had many inquiries from railroad 
officials, and expect to build up a substantial 
business in train wireless. 

Wireless as a means of communication in 
rough and undeveloped countries is also 
recognised. In Alaska, for instance, the 
difficulties of maintaining overhead lines 
are well known. The company ате 
arranging to construct several high-power 
stations along the Alaskan coast and in the 
interior, and steel has already been shipped 
for stations to be constructed at Ketchikan 
and Juneau for commercial business with 
Seattle and Astoria, Washington. There 
are good prospects for good business. 
Negotiations are in progress with the Cuban 
Government to take over and operate on a 
joint basis several wireless stations which 
that Government has been maintaining 
independently. 

The report continues : “ We are gratified 
to be able to report a favourable decision 
by Judge Van Vechten Veeder, of the United 
States District Court, in our suit against the 
National Electric Signalling Co. for in- 
fringement of patents, by which the validity 
of all three patents on which the suit was 
brought is fully sustained, and by this 
decision Marconi is now for the second time 
officially recognised in this country as the 
inventor who made commercial wireless 
telegraphy a possibilitv, and this decision 
as 1t stands to-day will have a far-reaching 
effect on competing wirelesss companies." 


The Share Market. 
Lonpon, April 21. 


The Marconi issues for the past month 
have shown a little variation, their prices 
being governed by the position of the stock 
markets generally. The closing prices аге: 
Marconi Ordinary, £3 6s. 3d.; Marconi 
Preference, £2 13s. 9d. ; Canadian Marconi, 
7s. 9d.; American Marconi, 16s. 3d.; 
Spanish and General Wireless Trust, 10s. Od. ; 
Marconi International, £1 8s. 9d. 


PATENTS. 


Marconi Action in U.S.A. 


As we were able to announce briefly 
in our April issue, the action brought by the 
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Marconi Wireless Telegraph Company of 
America against the National Electric 
Signaling Company (Fessenden's system) 
in the United States Circuit Court for 
infringement of  Lodge's patent No. 
609154 (corresponding to English patent 
No. 11575, of 1897, which has been pro- 
longed for seven years) and Marconi's patent 
No. 763772 (corresponding to English patent 
No. 7777, of 1900, which was upheld in the 
English courts a few years ago) ended on 
March 18th in a judgment for the plaintiffs. 
The judgment, which thus corresponds with 
those which have been delivered in other 
countries, declares both patents to be valid 
and to be infringed by the defendants’ 
system. 

Judge Van Vechten Veeder, in the course 
of his decision, went exhaustively into the 
history of wireless signalling from the days 
of Egyptian signal fires down to the Marconi 
inventions. He said :— 

Maxwell, in 1863, had speculated on the 
possibility of the production of electric 
waves which would detach themselves 
from a source of origin ; Hertz, in 1887- 
1888, had proved experimentally that 
Maxwell's theories were correct ; Lodge, 
in 1889, had repeated Hertz's experi- 
ments; Branly, in 1890, had repeated 
Hertz's experiments, and had also dis- 
covered that certain substances, in addi- 
tion to Hertz's ring resonator, were 
detectors of electric waves; Crookes, in 
1892, had forecast the possibilities of wire- 
less telegraphy by the utilisation of 
Hertzian waves; Lodge, in 1894, had 
reviewed the experiments of Hertz and 
Branly and some of his own, touching the 
form which electric waves took when 
emanating from their source of origin, 
and upon substances which would 
detect these waves; Popoff, in 1895, in 
similar experiments had noted that he 
could detect the existence of a distant 
thunderstorm, and expressed the hope 
that wireless telegraphy could be accom- 
plished by the utilisation of Hertzian 
waves. But no one had described and 
demonstrated a system of wireless tele- 
graph apparatus adapted for the trans- 
mission and reception of definite intelligible 
signals by such means. This was the state 
of scientific knowledge and practice when 
in 1896 Marconi applied for his first patent. 
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Accordingly, I find that the evidence 
establishes Marconi’s claim that he was 
the first to discover and use any practical 
means for effective telegraphic trans- 
mission and intelligible reception of 
signals produced by artificially formed 
Hertz oscillations. 

More than fifty pages of Judge Veeder’s 
decree is given up to a discussion of the third 
Marconi patent, which has been held to be 
valid in Europe. Of the manner in which 
Mr. Marconi achieved his final wireless 
triumph with instruments made under this 
patent he said :— 

“ With this apparatus Marconi com- 
municated across the Atlantic in 1901 and 
claims in issue constitute the essential 
features of apparatus which has since made 
possible communication over a distance of 
6,000 miles. It has been used in more than 
1,000 installations by Marconi, and is 
admittedly an essential feature of the wire- 
less art as at present known and practised.” 


Patent Record. 


The following patents have been applied 
for since we went to press with the April 
number : 

1914. 

6588. March 16th. John Hays Hammond, jun. 
Movable bodies, such as vessels, air-craft and road 
vehicles, controlled by radiant energy. 

6700. March 17th. Henry Fothergill. Apparatus 
for radiating and receiving electro-magnetic waves 
on aeroplanes, airships, and the like. 

7257. March 23rd. Samuel D. Williams. System 
of duplex or multiplex wireless telegraphy and 


telephony. 
TIOl. March 26th. Leslie Bradley Miller. 


Portable transmitters for use in wireless telegraphy. 
7922. | March 28th. Adrian Francis Sykes. 
Microphones especially suitable for use in radio- 
telegraphy. 
8568. April 4th. John Hays Hammond, jun. 
Gaseous or vacuized detectors for radiant energy 
and method of controlling the action thereof. 


Capt. H. Riall Sankey delivered an in- 
teresting and instructive lecture in the Corn 
Exchange, Chelmsford, on '' Wireless Tele- 
graphy," on April 8th. The platform was 
fitted with complete apparatus, and, together 
with this and lantern slides, Capt. Sankey 
was able popularlv to explain to a very large 
audience the technicalities of the science. 
Signals were received and made audible to 
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the audience, who were enthusiastic in their 
appreciation of such an insight into one of the 
chief wonders of modern times. The arrange- 
ment of the apparatus for the demonstration 
was in the hands of Mr. H. M. Dowsett, who 
was assisted by Mr. J. J. Barden, Mr. W. H. 
Nottage, Mr. S. J. Willis, and Mr. R. Cryan. 
The Mayor of Chelmsford presided. 


Wireless to the North. 

Captain Murray, the Member for Kin 
cardineshire, has received а communication 
from Captain Norton, M.P., Assistant 
Postmaster-General, announcing the definite 
sanction of the Treasury for the erection of a 
wireless telegraphy station in the neighbour- 
hood of Stonehaven, in that county. The 
station is to be used to serve as a substitute 
for the ordinary telegraphic service in the 
event of the main overhead lines to the 
North being interrupted. 

The contract for the erection of the 
station is being placed with the Marcori 
Company. 


According to the Liverpool Journal of 
Commerce, wireless telegraphy between Eng- 
land and Manxland is assuming tangible 
shape, Lord Raglan having declared that 
telephonic communication was practically 
financially prohibitive. Lifelong experienced 
maritime captains and globe-trotters inter- 
viewed emphasised the comparative security 
and unique importance of insular wireless 
Installations, instancing the breakdown of 
the main telegraphic cable some time ago 
between Manghold and St. Bees Head, 
cutting the island completely off for a week 
from the outside. 

* * * 


The hydro-aeroplane entered a field of 
usefulness when a Curtiss flying boat, the 
Edith, operated by Charles O. Witmer, 
was used to overtake a ship at sea to deliver 
important mail and other papers to pas- 
sengers onboard. The steamship Мт had 
left Nassau, but owing to a low tide lay-to 
inside the bar, three miles off Cape Florida. 
A high wind arose and swept the water on 
the bar further out to sea, leaving the ship 
unable to proceed. By wireless the captain 
was able to communicate his position to 
Miami, and the aviator then set out on his 
mission, which he successfully accomplished. 
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STAFF PENSIONS. 


E cannot gainsay that the action 
W of modern economic forces has 
practically broken down the per: 
sonal relationship that existed between the 
employer and his workpeople in the days 
before the joint stock principle gained pos- 
session of the industrial world, but we 
do not thereby admit that the spirit of 
fraternal co-operation which was then 
fostered only by the benevolent em- 
ployers has been destroyed. On the con- 
trary, that spirit finds expression to-day in 
the treatment which many commercial 
companies mete out to their staffs, and it is 
in welcome contrast of the conception of a 
joint stock company аз a soulless -organisa- 
tion, which one is apt to gather from the 
legal text-books. 


The action of the directors of the Marconi 
Companies in establishing a superannuation 
fund for the benefit of members of their 
permanent stafis is well in keeping with that 
spirit. The fund came into operation on 
April Ist last, and its purpose is to secure to 
those who subscribe towards it pensions 
averaging approximately half their annual 
salaries. Fixed annual contributions will 
be paid by the Company and by the mem- 
bers until the age of 60 is reached, when 
retirement will become compulsory (unless 
an-exception is made by the directors), and 
the pensions will accrue immediately. In 
the event of a member dying before attaining 
the pension age, the contributions paid by 
him and by the Company will, with £3 per 
cent. compound interest, be paid to his 
legal personal representatives. 


The generosity of the directors of the 
Company and zeal for the welfare of the 
members of their staffs do not stop at the 
superannuation fund, however. They are 
of the opinion that in the event of the early 
decease of a member some further provision 
should be available for those dependent on 
him, and they have arranged for a guarantee 
by the North British and Mercantile Insur- 
ance Company, which will secure to the 
legal representatives of the deceased member 
a sum equal to twice the annual amount of 
the pension selected by him when he joined 
the fund. The additional contribution re- 
quired for securing this benefit will also be 
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borne by the Company and the member 
jointly. 


The Company’s contributions in respect of 
members who leave before they have com- 
pleted ten years’ service and contributed to 
the fund for five years, will be placed to a 
Benevolent Fund, out of which payments 
will from time to time be made to members 
who, by reason of accident or distress, need 
assistance. 


Iron Buildings. 


All who have visited the exhibitions which have 
been held within the last few years in the metropolis 
will have become acquainted with the work of 
Messrs. Humphreys, Ltd., who are among England’s 
premier iron building manufacturers. 


The great pageant of Shakespeare’s England, 
which was held at Earl’s Court in 1912, was one of 
their many triumphs. They carried out the entire 
work of reconstructing London as it appeared in 
Shakespeare’s day. Chief amongst these buildings 
was the model of the old Globe Theatre at Bank- 
side, just as it stood in the carly days of King 
James’s reign, where Richard Alleyn staged for 
the first time the immortal comedies, tragedies, and 
histories of the Bard of Avon. 


A visit to Messrs. Humphreys' admirably equipped 
works in Buckingham Palace Road, London, spcaks 
eloquently of the extent and volume of their trade. 
Fronting the River Thames and having an area of 
50,000 superficial feet, they are capable of an out- 
put of £30,000 per month, and this has sometimes 
been exceeded. 


From this depót the Company's goods are 
shipped to every quarter of tho world, and, when 
desired by & purchaser, they are prepared to send 
their own men to superintend and execute the 
erection of the buildings. In the case of their more 
elaborate and costly structures this is an advan- 
tage; but it is a remarkable testimony to the 
simplicity as well as the utility of their produc- 
tions that the various component parts of the 
buildings can be put together, even by unskilled 
labour, each part being separately numbered 
and accompanied by all the necessary diagrams 
and instructions. : 


It may interest our readers to know that the hut 
which Sir Ernest Shackleton took with him for 
erection in the Antarctic, as well as the foundations, 
were supplied by Messrs. Humphreys. The Com- 
pany erected the hut at their works in Buckingham 
Palace Road, then the various parts were marked 
for re-erection, taken down, packed, and delivered 
on board the Nimrod at the East India Docks. 
When the expedition returned home the building 
was left intact in the far South, where it stands in 
those icebound solitudes, a testimony to the skill 
and workmanship of a British firm who in their 
special department of industry have no superiors 
in the civilised world. 
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Positions of Engineers 


Gray, A., Chief Engineer. 
Anselmi, 8. C., Towyn. 
Barrington, R. N., Carnarvon. 
Beatson, A., Carnarvon. 
Benning, B. 8., London. 
Blinkhorn, A. B., London. 
Boome, G. J., London. 
Borghese, G. G., Clifden. 
Boucicault, P., Carnarvon. 
Boyle, C. W., Clifden. 

Brown, W. H., Cork. E 
Burrowes, F. E., Yacuiba, Bolivia. 
Burrows, H. M., Carnarvon. 
Casperd, C. C., Clifden. 
Chevallier, J. C. E., Yaculba, Bolivia. 
Childs, H. B. T., Carnarvon. 
Clark, J. P., London. 

Cole, W. B., Ferrol. 

Cooke, R. R., London. 
Croaker, P., Devizes. 
Dashwood, 8. L., London. 
Davis, W. J., Carnarvon. 
Demont, R., En route for Bolivia. 
Densham, W., Chelmsford. 
Dobell, H., Chelmsford. 
Dockray, 8. T., Punta Arenas. 
Dowsett, H. M., Chelmsford. 
Eisler, P., London. 

Entwisle, G. H., London. 
Entwistle, W. 8., London. 
Ewen, H. A. E., London. 
Fellowes, Н. S., Poldhu. 
Fielding, W. F., Newcastle. 
Flanagan, F., Poldhu. 
Flood-Page, A., London. 
Franklin, C. 8., London. 
Galster, J., Stavanger, Norway. 
George, E., Special leave. 
Gilmour, R. J., Liverpool. 
Golland, E., London. 

Green, E., London. 

Groser, 8. В., Cadiz. 


(April 11th.) 


Hill, L. D., Letterfrack. 
Hobbs, T. E., London. 


` Hughes, C. H., on leave. 


Hunter, M. B., Poldhu. 
Ichino, E., London. 
James, C., Egypt. 
Johnson, J. N., Ferrol. 
Jones, D. H., London. 
Jupe, A., Newcastle. 
Keith, C. H., Punta Arenas. 
Kemp, G. 8., Haven. 
Kent, A. D., Antwerp. 
Kift, A. A., London. 
Kindersley, R. G., London. 
King, L. H., Leafleld. 
Korber, F., Clifden. 

Kos, 8. F., London. 

Lacy, T. S., Carnarvon. 
Ladner, A. W., Poldhu. 
Landon, G. H., Clifden. 


Loveband, A. W., London. 
MacCallum. H., Clifden. 
Marden, E. 8. D., Egypt. 
Mathias, E. L. A., Clifden. 
Maunder, W. R., Carnarvon. 
McKay, C. A., Glasgow. 


McCullough, H., Riberalta, Bolivia. 


McLellan, A., Annual leave. 
Meikle, G. C., Poldhu. 
Merton, H. F. J., Belfast. 
Montague, E. C., Poldhu. 
Moore, A. E., London. 
Morris, A. J., Clifden. 
Mott, W. F., Glasgow. 
Newman, F., London. 
Nicholls, H., Punta Arenas. 
Paget, P. W., Chelmsford. . 
Parkin, T. D., Genoa. 
Payne, D. H., Carnarvon. 
Persichetti, C. S., London. 


Picken, W. J., Letterfrack. 
Pitcairn, R. F., London. 
Pole, A. T., Riberalta, Bolivia. 
Poyntz, J. M., Carnarvon. 
Prince, C. E., Chelinsford. 
Privett, P. E., Poldhu. 
Quick, R. C., London. 
Rackstraw, N. C., Hull. 
Rattray, C. G., Sick leave. 
Rice, R. K., London. 
Richmond, H., Leafleld. 
Ridley, W. O., London. 
Robinson, F. E., Broomfield. 
Round, H. J., London. 

Rust, N. M., Letterfrack. 
Ryan, C. P., Glasgow. 

Sauve, H., Teneritfe. 

Savill, A. G., Brazil. 

Shaw, H. E., Poldhu. 
Sherborne, A. K., London. 
Smith, S. B., Towyn. 

Stacey, F., London. 

Steen, H., Stavanger, Norway. 
Strickland, R. H., Punta Arenas. 
Tisshaw, H. S., Towyn. 
Topham, F. C., Clifden. 
Tremellen, K., London. 
Triggs, E., Glasgow 

Trost, O., Stavanger, Norway. 
Turner, W. G. A., Carna von. 
Tyler, E. G., London 

Venn, W. H., Newcastle. 
Volter, E. F. W., London. 
Vyvyan, R. N., London. 
Wells, N., Broomteld. 

White, J. D., on leave. 
Whitmore, G. S., London. 
Willis, M. F., Carnarvon. 
Witt, B. J., Towyn. 

Wood, W. H., Liverpool. 
Woodward, P. J., Carnarvon. 
Wright, G. M., Chelmsford. 


Positions of Operators 


Abbott, 8. H. V., Panama. 

Adam, J. S. H., Berrima. 

Adams, F. W., Michigan (Warrens). 
Adams, G. F., Minnetonka. 
Adnitt, C. H. H., Edinburgh Castle, 
Akehurst, C. J., Highland Laird. 
Akerman, A. R., La Negra. 
Albrow, H. V., John Pender. 
Alderton, C. G., Beacon Grange. 
Alforå, L. W. G., Waimana. 
Alichurch, H. P., Devonian. 

Allen, G. A., Cassis. 

Allison, W., sick leave. 

Alinutt, C. M., City of London. 
Allott, N. E., Chui 


Allsworth, H, P., Ivernia. 
Alston, S. K., Itassuce. 
Alton, T. F., Chaleur. 


Ambler, P., Orcoma. 

Amott, F., Maryland. 

Anderson, G. A. L., Empress of Britain 
Anderson, G. D., Flephanta. 
Anderson, L. N., Saronia. 

Andrews, A., Philadelphian. 


(April 9th.) - 


Angill, A. G., Irishman. 
Arbuckle, D., Grampian. 
Aris, B. F., Waipara. 

Arlaud, C., Sardinia. 
Armstrong, C. C., unattached. 
Armstrong, S., Magdalena. 
Arnold, A. C., Appam. 
Arrowsmith, G., T'arquah. 
Ashbrook, J., Arabic. 
Atkinson, J., unattached. 
Atkinson, W. F., La Correntina. 
Atkinson, W. H., Narragansett. 
Auvache, J. E., Medina. 
Avery, F., unattached. 
d'Avigdor, А. H. D., Ultonia. 
Bailey, F. M., Arabic. 

Bailey, H. H., unattached. 
Bain, W. R., Kelvinbank. 
Baker, E. A., Khiva. 

Baker, F. H., Orteric. 

Baker, J. R., Orissa. 

Balding, G., Grantully Castle. 
Baldon, C. T., Oxfordshire. 
Balfour, G. W., Mauretania, 


Ballard, A. E. R., Олфа. 
Bamford, E., Michigan (Warrens), 
Baintord, J. R., Dominion. 
Banbery, W. C., Durham Castle. 
Band, H. J., Star of Australia, 
Barber, C. E., Highland Brae. 
Barber, W., Den of Airlie. 
Barker, L. T., Matura. 
Baron, C. FE., Huanchaco. 
Barrell, W. S., on leave. 
Barron, T. G., Baron Jedburgh. 
Bartlett, C. H., Matatura. 
Baxter, B. O., unattached. 
Beamon, T., Ascot. 
Bean, H. H., Englishman. 
Beardmore, G. A., Caledonian (Ley- 
land), 
Beatson, F., Walmer Castle. 
Beckett, G. N., Pancras. 
Beckett. J., Corin'hian. 
Beilby, W., Uranium. 
Belcher, H. F., Armadale Castle. 
Bell, A., Highland Laird. 
Bell, E., Karema. 


Bell, J. A., Racburn. 
Bellhouse, G. L., Benefactor. 
Belton, D., London School. 
Bernard, В. A., Kansas. 
Beynon, A. R., Kanawha, 
hiuzins, J., Canadian. 
Bilton, W. W., Hantonia, 
Birch, A., El Argentino. 
Birtwistle, W., Himalaya. 
Blake, E., on leave. 

Blezard, J., Magdalena. 
Blight, W. T., Mamari. 
Bliss, G. E., Carnarvonshire. 
Blizzard, R. E., Tara. 

Blow, A. G., Highland Laddie. 
Bloxham, A. I. W. 1L., Asturias. 
Blundell, E. T., sick leave. 
Boileau, J. M., Patuca. 
Bolster, A., Teesta. 

Boon, N. A.. Bogota. 

Boorne, E. ү, Takada, 
Bower, A. B., "Berwick Castle. 
Bowling, J. E. K., China. 
Bowman, Н. A., Welshman. 
Boxer, H. R., Hurunui. 
Boylan, J. A., Garth Castle. 
Bradfield, T., ' Aronda. 
Bradley, Е.А , Chignecto. 
Brain, R. L., Haverford. 
Bramley, J. R. C., Italia. 
Bransby, A. H., И ighland Brigade, 
Branton, S. V., "Pera. 

Breen, J. J., Ausonia. 
Bremner, J., Barranca. 
Brennan, J., Empress of Britain. 
Brett, C. H., Limerick. 
Brewer, C. H.. Calabria. 
Bridges, W., Desna. 

Bright, A. E., sick leave. 
Brindle, F., Aathivrar. 
Brookes, J. F., Miami. 
Brophy, M. J., Canadian. 
Brown, A. C., Galician. 
Brown, A. H., Demerara. 
Brown, A. R., Mofugua. 
Brown, J., Palaro. 

Brown, J. A., Ekma. 

Brown. 3. W., San Eduardo. 
Brown, Stanley W., Deseado. 
Browne, A., Huasco. 

Browne, C., Alsutian. 

Brun, L. S., Hesperian. 
Bruton, A. F., unattached. 
Bryan, H. F. B., Sardinian. 
Bryant, P., Andania. 

Budge, J., Quillota. 

Bull, J. G. 4, Montrose. 
Burgess, A. F. T., Ucayali. 
Burghain, G. M.. "Numatra. 
Burke, M. M., Columbian. 
Burnett, W. C., Ruthenta. 
Burnett, W. J. T.. Mongolian. 
Burrows, T. R.. Borda. 
Butler, J., Jvernia. 
Butterworth, J. M., Lanfranc. 
Buttle, J. G., San Tirso. 
Caldwell, A. C., Suerte. 
Caldwell, J.. City of Paris. 
Calver, F. N., Mauretania. 
Calver, G. H., Megantic. 
Cameron, R. S., Pardo. 
Camtleld, J., Bohemian. 
Campbell, M. J., San Urbano. 
Candy, W. H., Montcalm. 
Carey, J. P., Drumcrec. 
Carnaby, N. E., Egupt. 
Carruthers, G., ‘London School. 
Carter, B. AS Maseilia. 
Carter, W., Chagres. 

Cauvin, M. A.J., Manrman. 
Cavanagh, H. S., Alaunia. 
Chadwick, J. G., Adriatic. 
Chapman, J. G., Orama. 
Chapman, T. J., Neuralia. 
Charles, E. E., Royal Edward. 
Chesterton, A. J., Itapura. 
Cheyne, J., Manhattan, 
Chick, C. A Llandovery Оазе. 
Chick, O., unattached. 

Chick, Ww. H., on leave. 
Child, L. J., Orissa. 

Church, G. R., Minnetonka, 
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Church, T. M., Etonian. 
Clark, F., Cawdor Caatle. 
Clark, J. W., unattached. 
Clark, J. W. A., Pathan. 
Clark, L. B., unattached. 
Clark, P. S., Assaye. 

Clarke, A. H., Nevasa. 
Clarke, A. M., Nankin. 
Clarke, H. T., Comrie Castle. 
Clarke, J. G., Cestrian. 
Clarke, W. F., Calypso. 
Clarke, W. J., unattached. 
Clarkson, G., Crown of Toledo. 
Cleary, L. B., City of ано 
Cleaver, W. W., Arz 

Cleverley, E. S., А 
Clifford, A. Ј., City of Bombay. 
Cobham, A., Franconia. 
Cocks, H., Ingoma. 

Coffey, P. J., San Gregorio. 
Coldwell, G. A., El Cordobes. 
Coleman, T. H., Gloucestershire. 
Collier, F. R., sick leave. 
Condon, W., Mount Royal. 
Connell, J., Liverpool Depôt. 
Cook, E. Л, Llanstephen Castle. 
Cook, F., Armenian. 

Cook, a. E., Athenic. 
Cookson, V., Sachem. 
Cormack, D. B., Scindia. 
Cormack, W. L., Gujurat. 
Cottam, H. T.. Persia. 
Cousens, E. C., Nubia. 
Cousens, W. T., Clearway. 
Cow hey, K.S., ' Laconia. 

Cox, Е. Ј., Knight Templar. 
Cox, L. H. ., Eupion. 

Cox, W. G., Baltic. 

Coysh, W. D., Mongolian. 
Craigie, J. A., unattached. 
Craven, W. M., Themistocles. 
Crawford, J. G., Andorhina. 
Crofts, A., City of Durham. 
Croke, L. G., Mantua. 
Crookes, W. D., unattached. 
Crosby, S., Asian. 

Cross, S. R., Megantic. 
Crossman, C. H. G., City of Chesier. 
Cruess-Callaghan, S., Koranna. 
Cryan. W. J., unattached. 
Cunningham, J., Luceric. 
Cutbush. H. E.. Karroo. 
Dale-James, W. R., Marmora. 
Daly, D. G., Trent. 

Daly, R. H., unattached. 
Damen, O. G., San Dunstano. 
Daniels, J. H., Missouri. 
Darby, P. T., Francis. 
ро R. P., Alnwick Castle. 
Davey, A. W., Erinpura. 
Davies, F., Caronia. 

Davies, J. E., Orduna. 
Davies, J. I., Miniro. 

Davies, W., Liverpool Depot. 
Davis. A. C. J., Ellora. 

Davis, G. E., Desabla. 

Davy, W. H. G., Hatumet. 
Dawson, B., Canopic. 
Dawson, R., El Paraguayo. 
Day, E. J., Palena. 

Dean, F. L. W., Californian. 
Dean, J. J., Botanist. 
Denison, P., Den of Crombie. 
Dennis, F. L., unattached. 
Devereux, S. H., Royal George. 
Dewey, G. H., Lancastrian. 
de Witt, D. T., Barneson. 
Dick, J., Niwaru. 

Dicks, A. G., Rangatira. 
Dickinson, A., Peru. 

Dixson, E. W., Namur. 

Dods, L. A., unattached. 
Doherty, P., Moldar ia. 
Donnan, W. J., Indian. 
Donnegan, J. J., Berwindmoor. 
Driscol, J. R., Waiwera. 

Dutf, J., Corsican. 
Duncanson, J., Goorkha. 
Durston, W. J., Cambrian. 
Dyer, E. W., Corinthian. 
Гап, H. E., Avon. 

Earl, W. F., Pardo. 


Earle, H., Huallaga. 
Ebbetts, F. T., Afanora. 
Eccles, P. B., Delphic. 
Eddington, D. F., Oruba. 
Edwards, W. G., sick leave. 
Egan, M. B., Gaika. 

Elliott, B. S', Empress of Asia. 
Ellis, R. O., Sicil ia. 
Emanuel, R., Arawa. 
Emery, B. F., Egra. 
Empson, T. L., Bankura. 
Entwistle, A. M., Aragon. 
Erbach, E. W., Matina. 


Evans, A. W. N., City of Baroda. 


Evans, C. F., California. 
Evans, T. H., Indore. 
Fagg, G. K., Andes. 
Farman, A. H., Zent. 
Farmery, J. C., Calypso. 
Farrell, R. T., Swazi. 
Ferguson, R., E ae of Ireland. 
Findlay, J. N. akarua. 
Firman, A. R., La Rosarina. 
Firth, P. S., Idaho. 

Fitton, F., Victorian (Leyland). 
Fitzgerald, J. M., Potomac. 
Fletcher, L., Carmania. 
Foran, E., sick leave. 

Ford, H., Empress of Ireland. 
Foster, R. T., Tagus. 

Fowler, W., Chan-Guinola. 
Fox, L. C., Pa paroa. 

Fox, W., Knight Companion. 
Foyle, H. J., Kentucky. 
Fraser, R., Caledonia. 

Fry, F. A., Hubert. 

Gadd, W. C., Mashobra. 

Gale, B., Teutonic. 

Gale, W., Plassy. 

Gallagher, H. J., Omrah. 
Garbutt, H. W., Kia Ora. 
Gardner, F. T., Nigeria. 
3sardner, R. S., unattached. 
Garrett, E. W., Philadelphian. 
Garwood, F. W., Akabo. 
Gascoign, R. A., Oriental. 
Gibb, J., Waufarer. 

Gibson, A., Georgic. 

Giles, A. D., Peru. 

Giles, R. W., Manrman. 

Gill, C. J. A., Georgian. 
Gillett, В. A.. Caribbean. 
Golding, J. H. , Guildford Castle. 
Goodsell, W. B., San Valerio. 


Gordon, C. 8., Telegraph Office, Mar- 


coni House. 
Gornall, J., Karina. 
Graham, T., Winifredian. 
Graves, D., Vanduck. 
Graves, W. P., Hypatia. 
Gray, F., Uranium. 
Gray, J. H., Carpathia. 
Gray, W. F., Mongolia. 
Green, E. H., Campanello. 
Greene, A. L., Highland Pride. 
Greenstreet, P., W/Aakarua. 
Gregory, R. V., Potaro. 
Gregson, A. J., ' Normannia. 
Gregson, E. A., Carthaginian, 
Greig, A. F., Campaneilo, 


Gresham- Barber, K.. Macedonia. 


Gritlith, J. T. R.. Munster, 
Gritlitha, A., Vauban. 

Grover, А. F., S.Y. Lysistrata, 
Groves, W. G., Zealandic. 
Gullen, F., Mechanician. 
Hagon, W. R., Manzanares. 
Hague, W. J., Duendeg. 
Haining, A. J., Kildonan Castle. 
Halcrow, A., San Jeronimo. 
Hall, H., Caraquet. 

Halsall, T. H., Hesperian. 
Hamlet, M. B. W.. Peru. 
Hancock, L. A., Devanha. 
Hanson, A. E., Bempton. 
Harding, R., sick leave. 
Hardy, C. L., Borie. 

Hardy, H. E., S.Y. Doris. 
Hardy, R. S., Laurentic. 
Harford, R., ‘Minneapolis. 
Harlow, E., St. George. 
Harris, A. J., London School. 
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Harris, C., Royal George. 
Harrop, T. Danube. 

Hart, H. P. J., Nyanza. 
Hartigan, M. J., Sardinian. 
Hatteld, A. H., Tunisian. 
Hathaway, A. D., Rimutaka. 
Hawes, ‚ Hydaspes. 
Hawkes, G. E., Letitia. 
Henderson, ү, C., Jose de Larrinaga. 
Hendry, A. О. R., City of Naples. 
Henry, R. J., Nicoya. 
Herbert, C. W., Medic. 
Herbert, T., Sicilian. 

Herd, H., Corsican. 

Hewitt, S., sick leave. 
Hickling, W., Berbice. 

Hicks, W. J., El Zorro. 

Hill, А. E., Otranto. 

Hill, A. ТИ , Invertay. 

Hill, E. G., Gha:ee. 

Hill. G. R., Vauban. 

Hill, V. J. ” Anglian. 

Hindle, T., Tyrolia. 

Hitchner, J. W., Barpeta. 
Hoare, H. R., Corinthic. 
Hobbs, P. R., Abosso. 

Hodge, T. H., Слика. 
Hodgson W. 'H., Chinkoa. 
Holden, , Kandahar. 
Holden, T. T. unattached. 
Holker, N., Saldanha. 
Holland, E. J., Barjora. 
Holliday, P., Demerara. 
Holman, C. G., Colonian. 
Holmes, T. B., Historian. 
Hooley, T. E., Star of India. 
Hooper, P. H., Galeka. 
Hopps, R. G., San Zeferino. 
Horne, T., Snaefell. 
Horwood, H. J., Alaunia. 
Hosking, L. G., Palermo. 
Howard, E., Ausonia. 
Howard, J. Q., City of Birmingham. 
Howard, W., Hermione. 
Howlett, W.J ., Manitou. 
Huggins, W. T., Baroda. 
Hughes, C. L., Highland Harris. 
Hughes, C. K., Sagamore. 
Hughes, L. E., Olumpic. 
Hughes, W. J., Campania. 
Hugo, V. 8., Minneapolis. 
Humphreys, E. H., Wilcannia. 
Hunt, F. G., Drumeliffe. 
Hunt, G., Victoria. 

Hunt, H. P., Ballarat. 
Hunter, A. È., Galeka. 
Hutchinson, W. E., Ilighland Corrie. 
Inder, W. W., unattached. 
Ingle, G. W., "Indus. 

Iredale, J. J., Canada. 
Isherwood, T. P., Afric. 
Jacobs, A. G., Ascanius. 
James, F., City of Poona. 
James, R. C., Kasenga. 
James, R. H., Royston Grange. 
Jamison, A. F., Stephen. 
Jeiferies, Е. California (Anchor). 
Jetfriea, A. H., Le Leinster. 

John, W. L., unattached. 
Johnson, F., Denis. 

Johnson, W. A., San Fraterno. 
Johnston, M., Kasama. 

Jolly, E. E., Briton. 

Jones, A. E., India. 

Jones, A. V. G., Naneric. 
Jones, ©. E., Engineer. 
Jones, C. F., Quillota. 

Jones, H., La Blanca. 

Jones, J. P., Calgarian. 
Jones, O., Garth Castle. 
Jones, R., Columbia. 

Jones, Richard, El Uruguayo. 
Jones, T. G., Canopie. 

Jones, W. A., Canada. 
Julius, A., Æneas. 

Kean, O. P., Hawkes Bay. 
Keen, F. L., Saronia. 
Kenworthy, H. D., Goorkha. 
Kelly, C., London School. 
Kelly, K. C., Norman. 

Kett, H. S., London School. 


Kinder, F. V., West-Meath. 
King, B., Colorado. 

King, R. R. British Sun. 
King, V. M., Araguaya. 


Kingsbury, A., Makarine. 
Kingsford, J. R., S.Y. Sapphire. 
Knapman, W. H., Simla. 
Knox, T., Pretoria 


Lacock, F. J., Sanath, 
Lambert, E., "South Point. 

Lambert, G. 'H., unattached. 
Lainbert, L. J., "unattached. 


Langham, A. E. , Charles E. Harwood. 


Langley, A., Goorkha. 
Law, C., Shenandoah. 
Law, S., Pannonia. 
Lawson, A. L., Araguaya. 
Lawton, A. H., Flamenco. 
Lea, R. H., Highland Enterprise. 
Learman, E. E., Highland Rover. 
Leche, W. J., unattached. 
Ledger, F. H., Highland Warrior. 
Ledward, T. A., Aguila. 
Lee, G., Musician. 
Lee, R. A. C., S. Y. Cassandra. 
Lee, W., Mezioo. 
Leech, H. S., Cymric. 
Leeds, K. F. 'М№., Ellenga. 
Lees, E. A., Huayna. 
Lees, J. H. D., Commonwealth. 
Lefebure, H. H. R. A. C., Baron 

Napier. 
Leighton, L. H., Narragansett. 
Leith, R., Lusitania. 
тев. З.А. "Бат leave. 

mon, 8., Ca nia. 
Lever, G. a Marquee 
eviter W . H., Aaa Castle. 
Lewis, W. T., Laconia. 
Lewis, 8. P., "Buffalo. 
Lewis, S. W., Desna. 
Lightfoot, H. J., Darro. 
Lillis, W., Mesaba. 
Lindsay, M. J., Demosthenes. 
Lines, W. T., Bovic. 
Linnell, F. 1: Rotorua, 
Lister, C., Caribbean. 
Litchfleld, C. P., Den of Ruthven. 
Lithgow, W. H., City of Colombo. 
Little, H. T., Exmouth II. 
Lock, H. G. W., Letitia. 
Longton, C. E., Letitia. . 
Lovelock, J. D., Delaware. 
Lovett, F. J., Melford Hall, 
Lovibond, B. A., Parana, 
Lucey, J., Candia. 
Lund, A. C., Norman. 
Lush, J. K., Nestor. 
Lynch, G., Caledonian. 
Lyons, J., "Oronsa. 
Macdonald, J., Marina. 
Machan, J. үү, , City of Corinth. 
Mackenzie, C. F., Царићу. 
Mackintosh, J., Bohemian. 
Macleod, S. E. '8., Calabria. 
Macrae, C., Cedric. 
Macrae, K., Balmoral Castle. 
Madgwick, '9., Isis. 
Makin, A. E., '" Motagua. 
Maltby, a B. City of Bristol. 
Mangan, D ee 
Mares, A. H., БН 
Marriott, J. E. i uic Castle, 
Marsh, J. E., Welshman. 
Marshall, W. T., Scandinavian. 
Martin, P. B., Olympia. 
Martin, 8. F., Nagoya. 
Martlieu, J. E., Briton. 
Massey, С T., Mesaba. 
Massey, W., City of Dunkirk. 
Masters, C. Е. E., Asturias. 
Mather, J., Andania. 


Matthews, Е. M., Niceto de Larrinaga. 


Matthews, W.C., Е, 
Mattinson, E. V., Cas 

Mattock, P., Victorian я (Allan). 
Maudsley, С. V., Caronia. 
Maurice, J., Guildford Castle. 
Mauro, O. G. 4 Junin. 

May, A. H., Manitou. 

May, P. B., Armadale Castle 


Maycock, T. C. C., Star of Scolland. 
May er, E. D., Edinburgh Castle. 
McCarthy, C. F., Poleric. 
McCarthy, C. J., Nile. 
McCarthy, C. M, Cassandra. 
MeCormack, G. N. , Cymric. 
MeCormack, M., unattached. 
McCormick, D. C., Sandon Hall, 
McCreath, R. V. ‚ Drumlanrig. 
McCrohan, T., Inca. 
McCutcheon, W. J., Reventazon. 
McEnery, T. C., Imperial. 
McGhee, W. J., ' Alsatian, 
McKenna, J. M., Crofton Hall. 
McLachlan, D.. Cheynne. 
McMillan, J., Hesperides. 
Melling, H., Denbigh Hall. 
Meredith, M. W., Майа. 
Middleton, P. G., , Hilary. 
Miles, J. L., Ulysses. 

Miles, L. Í. Victorian (Allan). 
Miller, D., Balantia 

Miller, үү, ‚ Ретвїс. 

Miller, W., Sturt Point. 

Mills, L. C., Star of Ireland. 
Mitchell, F , Khyber. 
Mitchell, P. M., Grantully Castle. 
Mitchell, S. W., Appaluchee. 
Mole, H., Custodian. 

Monsey, M., Scotian. 
Montgomery, B. H., Chaleur. 
Moodie, T., City of Lahore. 
Moody, J., Balmoral Castle. 
Moon, A. T., Angora. 

Moore, J. J., Quernmore. 
Moores, J. H., Arankola. 
Morgans, R. l., Jackawanna. 
Moriarty, D.J., ; Matoppo 
Morris, C. E., Kalomo. 
Morris, P., Deseado. 

Morris, T. P., C. A. Canfield. 
Morrison, L. D. G., Barala. 
Morrison, J. D., Saturnia. 
Morse, W. S., Vandyck. 

Moss, C. O., Antony 
Mountain, R. H., unattached. 
Mowe, F. x S.Y. Valiant. 
Mulhall, J. P., Caraquet. 
Munday, В. А., Minneicaska. 
Munroe, H., Saturnia. 

Murch, В. W. B. Berwindvale. 
Murphy, D. Wakatane. 
Murphy, E., Pannonia. 
Murphy, H. P., Ortega. 
Murphy, J., Mantaro. 
Murphy, W. F., Californian. 
Murray, T. W., Ardeola. 
Muschamp, T., ' Briton. 

Myron, G., Tritonia. 

Nailer, E. T. F., Bordarer. 
Nash, R. H., Herefordshire. 
Naylor, A. T., Gascon. 

Needs, W. A., Nellore. 
Nelson, G. H., Winifredian. 
Nethercoate, J. K., Bayano. 
Newby, F. W., Parana. 
Newman, W., Highland Watch. 
Newns, L. S., Canning. 
Nicholas, W. G., Columbia. 
Nicholls, G. J. G., Huntsman, 
Nicholson, A., Taroba. 
Nicholson, J., Colonian, 
Nightingale, F., Bandra. 
Nixon, C. S. C., Dewa. 

Noble, H., Palma. 

Nolan, J. J., San Hilario. 
Norwood, P. R., Warwickshire. 
Nowlan, C. F., Moto. 

Obey, W. ae Runic. 

O' Brien, W., Marere. 
O'Carroll, e" Е. „ Cassandra, 
O’Connor, A. W., unattached. 
O'Connor, J., Iroquois. 
O'Connor, P., РтіпсіреЦо. 
O'Connor, Р. J., onian. 
O'Connor, T., Montfort. 

о’ Donnell, T. J., Laurentic. 
О’ Halloran, T., sick leave. 
O'Keetfe, P., Vedamore. 
Oliver. C. A., Maloja. 

Oliver, F. G., unattached. 


136 


Cliver, H., Arcadia. 

O’ Riordan, T., Marengo. 
Osborne, A. J.. Tunisian. 
Osborne, A. E., Sutherland Grange. 
Osborne, J. Edward, Cluny Castle, 
Osborne, J. Edwin, Ruapehu. 
Osborne, К. F., Trent. 
O’Sullivan, C. F., Turcoman. 
O'Sullivan, D., Mount Temple. 
O'Sullivan, J. P., unattached. 
Overall, E., Marquette, 

Owen, A. W., Dakar. 

Owen, L. L., El Tora. 

Owen, R. M., Carpentaria. 
Owen, W., Aaro. 

Packer, R. H., S.Y. Iolanda. 
Palmer, H. M., Pakeha. 

Pannett, W. E.. Menominee. 
Parker, C. T., Dorer Castle. 
Parker, E. P., on leave. 
Parkinson, W., Kathlamba. 
Patrick, R. V., Kildonan Castle. 
Payne, J. H., Peshaiwur. 

Payne, T. A., Areadian. 

Pearson, W. E., Oronsa. 

Peever, F., Tropic. 

Penketh, G., Cardiganshire. 
Pennington, C. J., Star of Viclorta,. 
Penrose, H. E., unattached. 
Pepper, W. H., Liarstephen Castle, 
Perfect, A. E., Inanda. 

Perkins, C. W., sick leave. 
Perkins, H. J., leave 

Perlman, A., Bloemfontein. 
Peterson, T. G., Marere 
Pettingill, W., Orsova. 

Phelan, N. J., Oria. 

Pink, Alfred, City of York. 
Pitchford, G. R. J. W.. City of Benares. 
Pitkeathly, W., Michigan (Red Star). 
Planterose, E. A., Arabia. 
Pollard, F. G., Arlanza. 
Ponsford, W. H., Lancastrian. 
Pope, H. W., Croun Point. 
Porter, H. R., Liverpool Depót. 
Pott, G. M., Grampian. 

Potts, A. S., Quilpue. 

Potts, J. W.. Tonawanda. 
Power, W., Cretie. 

Preece, E., Surat. 

Preston, M. A., California (P.S.N.). 
Proughton, A. J., Aecania. 
Quinlan, J. F., Orcoma. 

Railton, N., Marere. 

Ralphs, P. L., San Isidoro. 
Rapsey, C., Patia. 

Ratclitfe, L. G., City of Calcutta. 
Ratclitfe, T. C., Aron. 

Rattee, S. G., Merion. 

Raw, W., Osterley. 

Rawsthorne, W., Pacuare. 

Rea, J., Aracataca. 

Read, C. 4., Liverpool Перо, 
Redgate, H. J., Kumara. 

Reid, H. S., Highland Loch. 
Reid, S., Haverford. 

Reid, W. H. W., Benalla. 
Renshaw, P. J., Ultonia. 
Renshaw, R. W., Luadania. 
Renwick, W. D. R.. Higkland Heather. 
Revell, J. L., Dunluce Castle. 
Reynolds, A. J., Galileo. 
Reynolds, F. W. J., Carnarvonshire. 
Rhodes, T., unattached. 

Ricci, R. E., Tainui. 

Rize, H. W., Carmania. 

Rice, P. F., Indrabarrah. 

Ridley, J. M., Vitruvia. 

Rivett, F. W., City of Edinburgh. 
Robb, T., Toronto. 

Roberts, C. O., Oropesa. 
Roberts, D., sick leave. 

Roberts, G.. Virginian, 

Roberts. M., North Point. 
Robertson, C., Kemuera. 
Robertson, D., Cardiqanahire, 
Robertson, J. K., Sachem. 
Robinson, F. V., Highland Piper. 
Robinson, L., Glenetive. 
Robinson, S.. Sureric. 

Robson, E. W., Cameronia., 
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Roden, C., Walmer Castle. 
Rodway, J. C., sick leave. 
Rookes, C. E., Turcoman. 
Ro P. J., unattached. 
Ross, W. M., Pretorian. 
Rowdon, W. A., Aidan. 
Rowlands, H., Manistee. 
Rowlatt, F. W., Liverpool Depôt. 
Rundle, E. H., Kumeric. 
Rushforth, A., Potosi. 
Rushworth, F. R., Sicilian. 
Rushton, F., Carpathia. 

Russ, E., Cretic. 

Ryan, J., Agadir. 

Ryan, V. A., Manhattan. 

Ryan, W. T., Montreal. 

Salmon, J. R., Highland Glen. 
Salmon, J. L., Empress of Russia. 
Salter, T. H., Asian. 

Salway, R. L., Anglian. 
Sanders, C. T., Arcadian. 
Sanderson, L. T. N., Star of England. 
Sandison, J. L., Baltic. 
Sandham, T. D., City of Lincoln. 
Sandford, J., Merion. 

Sandon, W. E., Star of India. 
Sang, H. K., Athenia. 

Sarll, 8. R., Circassia. 

Saver, H. T., Great City. 

Scales, C. W., Atlantian, 
Schanch, H. S., Crofton Hall. 
Schotield, A., Guatemala. 

Scott, M., Knight Bachelor. 
Scott. R. C., Esmeraldas. 
Scully, E., Navahoe. 

Searl, C., Empress of Авіа. 
Sedding, N., Elmina. 

Seddon, W., sick leave. 

Seeney, Н. W., Berbice. 

Sellars, G. H., Caledonia (P. & O.). 
Sequeira, H. C., Malda. 

Sharp, E. W., Thongwa. 
Sharpe, C. H., Ascania. 

Sharpe, F., West Point. 

Sharpe, W. H., unattached. 
Sharples, E., Katuno. 

Shatwell, E.. Dover Castle. 
Shaw, A. H. H., Armenian. 
Shore, R. M., Oronian. 
Shrimpton, E. T., Kapara. 
Silvester. W. H., Hull Trawler, 
simmons, H. F., Pachitea. 
Simmons, J. M., Victoria. 
Simpson, J. C., Galician. 
Simpson, T. A., Callao Depot 
Simms, W. R., Oceanic. 
Sinclair, D. H., Herbert G. Wulie. 
Single, G., Darroo. 

Skinner, J, 8., Andes. 

Slater, F., Iberian. 

Slogyett, S. D., unattached. 
Smith, A. C., Antillian. 

Smith, A. F., Intaba. 

Smith, D. 4., Highland Heather. 
Smith, F. J., Oriana. 


Smith, F. J. D., Michigan (Red Star). 


Smith, H. F., Jonie. 

Smith, H. S., Novara. 
Smith, L. J. G., Arlanza. 
Smith, P. 8., Celtic. 

Smith, S., Liverpool Depot. 
Smith, W., Salmo. 

Smith, W. H., Inkosi. 
Smythe, G. W.. on leave. 
Snow, H. C., Christopher. 
Snow, W. E., Hyacinthus. 
Snowden, H., Kinystonian 
Soans, R. T., Jonian. 

Soar, R. A., Asturias. 
Solway, H. E., Stephano. 
Sotheran, A. W., Banca. 
Southam, R. W., Otway. 
Spence, R. S., Deronian. 
Spicer, S. W., German. 
Spiers, J., San Ricardo. 
Sproat, H., Merico. 

Sproat, D. M., City of Marseilles. 
Spurgeon, W. P., Geelong. 
Standen, T. F., leave. 
Stanley, H. J., Nore. 
Stannard, C. E., City of Norwich. 


Stansbridge, S., Adriatic. 
Stansfeld, D. R., Mutiades. 
Starkey, J., Kinfauns Caste. 
Stephen, A. K., Gascon. 
Stephenson, J. A., Highland Hope. 
Stevenson, A., Gaika. 
Stevenson, P., Nivaru. 
Stevenson, J. L., unattached. 
Steward, E. H., sick leave. 
Stewart, L. C., Virginian. 
Stewart, W. M., Caledonia. 
Stickland, A. G., Muritai. 
St. John, H. W., Minnewaska. 
Stocker, A., Canadian Cruiser Mar- 
garet. 
Stone, J. B., Olwmprie. 
Strong, R., Walton Hall, 
Stubbs, T. H., Agadir. 
Studholme, J. J., Patrician. 
Sturdy, H., Quilque. 
Styles, A. C., on leave. 
Summerlin, S. C., S.Y. Alberta. 
Summers, E. B., Calabria. 
Sutherland, D., Glasgow Depót. 
Sutherland, W. Ө. unattached. 
Sweetnam, R., Delta. 
Syme, W. A.. Orrteto. 
Tamplin, L. H., Danube. 
Tayler, G. R. W., Arzila. 
Taylor, A., T'ortoguero. 
Taylor, A., Chignecto. 
Taylor, A. W., unattached. 
Tavlor, H. W., San Lorenzo. 
Taylor, R. F., Seal. 
Taylor, W., Osiris. 
Taylor Wilfred, Etonian. 
Taylor, W. G., German. 
Teahon, S., unattached. 
Terranneau, E. G., Nerehana. 
Thomas, G., Cambrian. 
Thomas, G. H., Edward L. Doheny. 
Thomas, H., Itatinga. 
Thomas, W., sick leave. 
Thomas, W. H., unattached. 
Thomasson, F., Franconia. 
Thomasson, H., Orotava. 
Thompson, A., Ceric. 
Thompson, A. J., London Derót. 
Thompson, A. T., sick leave. 
Thompson, W. J., on leave. 
Thomson, F. A., Highland Scot. 
Thomson, G., Salsette. 
Thomson, J., Highland Watch. 
Thomson, J. R., Monmouth. 
Fhomson, R., Carthaginian. 
Thornton, J., unattached. 
Threlkeld, T. G., Worcestershire. 
Tiliord, G, L.. Perugia. 
Timperley, J. H., Kelvinia. 
Tunbridge, A. O., Galway Caatle. 
Turner, G. E., Gloucester Castle. 
Turner, J., Salamis. 
Tyler, G. R., Sagamore 
Tyler, W. E., unattached. 
Underwood, H. G., Karonga. 
Utting, R. T.. Tongarira. 
Veale, R. J., Dominion. 
Vincent, J., Malta. 
Vincent, J. R., Beltana. 
Waddoup, J. B., Cameronia. 
Wainwright, A. C. L., Baron Erakine. 
Wakeling, G. P.. Elysia. 
Waiker, H. P., Callao Depôt. 
Walker, R. 8., Kingstonian. 
Walker, 8. R., sick leave. 
Walker, T. R., Anchises. 
Wall, D. G., Keniluorth Castle. 
Wallace, W. W., Rogeric. 
Wallworth, W. A., Cedric. 
Walsh, L., Monmouthshire. 
Walsh, S. P., Scotian. 
Ward, A., Highland Harris. 
Ward, H.. Galway Castle. 
Ward, J. N.. Ceramic. 
Ware, W. R., Monmouthshire. 
Warner, E. L., Falaba. 
Warner, N. S., San Antonio, 
Warren, H. G., Kerluny. 
Wasley, J. G.. Eagle Point. 
Waters, F. H., Englishman. 
Waterworth, A., Principello. 


Watkins, L., Lake Manitoba. 


Watkinson, E. A., Kenilworth Castle. 


Watson, G. H., Athenia. 

Watts, B. O., Aragon. 

Webb, C. B. N., on leave. 
Webb. R. A., Callao D2pót. 
Weller, C. A., Ruthine. 

Weller, E. S., City of Delhi. | 
Wel'inzton, C.. Antdlian. 
Welby, A., Kabinga. 

Wheeler, N. 'B. W. M., Oceanic. 
Whitaker, C. H., Mendi. 
White, A. G., Kioto. 

White, V., Den of Оти. 
Whittaker, Н. A., City of Madras. 
W hittred, H. 5 London School. 
Wickers, H. M., [tacuers. 
Wiznall, R. M., Orcoms. 
Wilcocks, A. E., Perugia. 
Wilkins, A., Hildebrand. 
Wilkins, J., Celtic, 

Wilkings, D. A., Rappahannock, 
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Wilkinson, E., Amazon. 
Wilkinson, J., Alantian. 
Willett, F. AUS Kasembe. 
Williams, / А.С. Orontes. 
Williams, F. A., Cestrian. 
Williams, D. F., Tagus. 
Williams, G. H., Royal Edward. 
Williams, G. V., Digby. 
Williarns, J., Chan-Guinola. 
Williams, J. R. T., Tokomaru. 
Williams, J. T., unattached. 
Williams, J. T., Clement. 
Williams, T. D., Milwaukee. 
Wills, H. C., Malwa. 
Wilson, H. O., Limari. 
Wilson, N. J., Athenia. 
Wingrave, D. W., Balantia 
Winser, F., Coconada. 
Wood. C. B., Aysen. 

Wood, C. K., C.S. Restorer. 
Wood, D., Columbian. 
Wood, T. A., Oslo. 
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Woodhouse, W. A., Norseman. 
Woods, F., Swanmors 

Woods, L. J., Oronsa. 
Woodward, J. F., Comanchee 
Woollam, M. W., Manchester City. 
Woolley, L., Kinfauns Castle. 
Woolway, C. J., Statesman. 
Wright, E., Brodstone. 

Wright, F. M., Menominee. 
Wright, G.J. ‚ Llandovery Castle. 
Wright, T. G., Edavana. 
Wroughton, E. N. M., Marathon. 
Wyard, L., Oriana. 

Wyatt, F. C., Kenuta. 

Wyatt, R. C., Borneo. 

Wyett, na W., Mooltan. 
Yelding, A. T., Kafue. 

Yelland, W. P., Sunda. 

Yorston, J.F., 'La Marquerite. 
Young, F. E., Empress of Russia, 
Young, J., Galicia. 


The following have been appointed to the staff of the Société Anonyme Internationale 
de Télégraphie Sans fil, of Brussels :— 


Affonso, J. dos A. 
de Cordova, L. G. 
Deves3a (Ferol), F. 
Feyto (Balaguer), J. 
Fredskilde, J. C. V. 


Huber, H. J. 
Fortuno (Santelaria), E 
Macara, M. L. 
Madsen, J. 

Madsen, M 


Ramos, M. da S. 
Rann-Nielsen, N. H. 
Romeo (Leon), C. 
Samuelsen, T. F. 
Underlien, L. P. R. J. 


The following have resigned from the staff of the Société Anonyme Internationale de 
Télégraphie Sans fil, of Brussels :— 


De Moerloose, J. C. 
Grimberghs, G. 


Puister, J. P. 


Van Zijst, D. C. 


The following have been appointed to the staff of the English Marconi Company since 


March 14th :— 


Ashbrook, J., March 19th. 
Bean, H. H., April 3rd. 
Brophy, M. J., March 26th. 
Brun, L. S., March 19th. 
Bryant, P., March 19th. 
Cavanagh, H. 3., April 1st. 
Dean, F. L. W., April 2nd. 
Dutf, J.. March 19th. 
Eidington, D. F., March 19th. 


Gregory, R. V., April 6th. 
Hill, V. J., April 2nd. 
Hilton, F., March 20th. 
Iredale, J. J., March 26th. 
Jolly, E. E., March 19th. 
Lillis, W., March 31st. 
Mitchell, P. M., March 20th. 
Naylor, A. T., March 30th. 
Porter, H. R., March 26th. 


Pott, G. M., March 14th. 
Read, C. A., March 25th. 
Sandford, J., March 19th. 
Sandison, J. YT. March 19th. 
Stewart, чү, M., March 14th. 
Taylor, W. G., March 24th. 
Ware, W. R., March 31st. 
Whittred, H., March 23rd. 


The following have resigned from the staff of the English Marconi Company since 


March 14th :— 


Firth, A., April 1st. 
Thornton, J., April 6th. 


Vick, F. R., March 28th. 


Yates, A. L., March 28th. 


Trans‘Ocean Operators 


Belcher, H. J., Clifden. 
Bisping, A., London. 
Brown, W., London. 
J., Clifden. 
Digby, J. P., "Clifden. 


et Da ; 
Hal iday, . C., Carnarvon. 


RESIGNATION : 


(Positions April 15th). 


Hibberd, P. J., Poldhu. 
Irvine, A. J., Clifden. 
Moore, A., London. 
Noakes, F. W., London. 
Norris, C. H., Clifden. 
Pain, C. W., Clifden. 
Pettyfer, P. H., Clifden. 
Pink, A., Clifden. 
Reeves, G., London. 


Rogers, J., Clifden. 
Skeet, F., Clifden. 
Smedley, B. B., Clifden. 
Smith, J., London. 
Smith, S., London. 
Stickles, T., London. 
Treacy, P. J., Poldhu. 
Webb, T., Clifden. 


Relfe, T. W., London, April 4th, 
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Personal. 

According to the New York Tribune, Governor 
John W. Griggs, a director of the Marconi Wireless 
Telegraph Co. of America, contemplates becoming 
a candidate to succeed Mr. James E. Martine in the 
United States Senate. As Governor of New 
Jersey and later as Attorney-General in President 
McKinley’s Cabinet, Mr. Griggs attained a wide 
reputation. 

The expansion of the business of the Marconi 
Wireless Telegraph Company, of Canada, on the 
Pacific Coast has necessitated the establishment of 
an agency at Vancouver. Offices have been taken 
in the Howe Office Building in that city, and 
Mr. 5. DeWinter, who was formerly in the Canadian 
Government Service, has been placed in charge. 

Mr. Elihu Cunyngham Church has engaged to 
apply the principles of scientific management to 
the Marconi Wireless Telegraph Company of 
America. Mr. Church has evolved his own theories 
of efficiency, which have been widely adopted by 
many of the leading industrial corporations of the 
United States, and the operation of his plans for 
scientific management and commercial wireless 
telegraphy will be watched with interest. 


Obituary. 

We regret to record the death of the wife of Mr. 
C. C. Howe, who is employed on the staff of the 
Marconi Company at Chelmsford. Mrs. Howe, 
who had been ill for some time, passed away in 
Cornwall, whither she had gone in the vain hope of 
recuperating her health. Much sympathy is felt 
with her bereaved husband. 


Marconi Athletic Club. 

The annual gencral meeting of the Marconi 
Athletic Club (London) was held on April 7th. 
Mr. H.W. Allen was in the chair, and there was a fair 
attendance. The three retiring general members of 
the committee—viz.: Messrs. Н. W. Allen, W. W. 
Bradfield, and W. R. Cross, were unanimously 
re-elected, as was also Mr. F. B. Lord, the hon. 
secretary. Messrs. Martin, Bailey, and Balderson 
were elected members of the Catering Committee. 
Following these preliminaries, a pleasant little 
episode took place when the club made a presenta- 
tion to Mr. Martin as testimony of their appreciation 
of his services in organising the catering at the 
Acton Sports Ground throughout last year. 

Afterwards the rules for the Inter- Departmental 
Lawn Tennis Challenge Shield Competition were 
discussed and eventually agreed upon. The general 
control of the competition will be in the hands of 
the Marconi Athletic Club (London) and of the 
Chelmsford Marconi Athletic Club. The staffs of 
any other districts in the provinces or abroad may 
affiliate themselves to either of these clubs for 
inclusion in the competition. The Chairman then 
announced that the Willock Lawn Tennis Singles 
Challenge Cup would be competed for this year on 
the “ knock-out " system. 

The scheme of the Cricket Committee for awarding 
the challenge cup presented by Mr. H. S. Saunders 
was also laid before the meeting. It was at once 
approved. 
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The Musical Society. 

A concert has been arranged for Thursday, 
April 3Oth, and active rehearsals of the various 
items of what promises to be a most entertaining 
programme are in progress. 


The Debating Society. 

À proposition that '' the present time is oppor- 
tune for the assumption by the State of the control 
of railways" was debated on Monday, April 6th. 
Captain Sankey was in the chair, and Mr. Sampson 
opened a strong case in favour of the motion, 
emphasising the point that under State control 
there would be good prospects of improved rates, 
&nd the present overlapping of railway interests 
would be prevented. Mr. W. T. Steverson made 
an energetic reply, and eventually won his case, a 
good majority voting in his favour. 


Proposed Art Exhibition. 

It is proposed to hold an exhibition of pictures 
and photographs in Marconi House on June 17th, 
18th and 19th, and all members of the Marconi 
and associated Companies are invited to contribute. 
Original work is particularly called for, but copies, 
so described, will be gladly reccived and exhibited 
if space is available. 

The Painting Scction will include pictures and 
designs in oil, water-colour, tempera, or other 
medium. A special section will be devoted to 
black-and-white subjects, and will include designs 
both architectural and otherwise. A limited 
number of loan pictures of exceptional artistic 
interest may be added. | 

In the Photographic Section exhibits of any size, 
entirely the work of the contributor, may be entered 
for competition under the following classes: 
I. Landscape or seascape ; II. Portraiture or group- 
studies of figures; III. Still life, flower studies, &c. 

An entrance fee of 3d. will be made for each 
exhibit, which will form a fund for prizes to be 
awarded to the best exhibits in each group. 

Apart from the competition, it is desired to 
arrange a show of sketches and photographs of 
real topographical interest; but such need not 
necessarily be the personal work of the contributors. 

We would draw the attention of all members of 
the staff who either travel or are resident abroad, 
and so have exceptional opportunities of obtaining 
unique sketches and photographic studies which 
would be of great interest to their English col- 
leagues, to this notice; and, indeed, we anticipate 
a hearty response to the invitation. Intending 
exhibitors must send their names, together with 
particulars of their exhibits, to Mr. Bernard C. 
White as early as possible. All exhibits must be 
framed or mounted on rigid mounts and furnished 
with hooks for hanging. They should be delivered 
at Marconi House not later than June 1st. 
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N answer to a question in the House of 

Commons on May 13th the Postmaster- 

General made the following interesting 
announcement: “А successful demon- 
stration of wireless telegraphy at 100 words 
a minute was recently given by the Marconi 
Company between Chelmsford and Letter- 
frack (Galway), and it is proposed to adopt 
this method of working between a station 
which I am about to establish near Stone- 
haven and an existing Post Office station 
near Newcastle-on-T yne, as a stand-by in case 
of the interruption of the overhead lines." 

High-speed transmission and reception is 
rapidly becoming essential to the efficient 
working of commercial wireless telegraph 
stations. By the use of such a system 
several telegraphists can be employed 
in punching the tape to feed one trans- 
mitter, and thus all the messages can be 
got through without delay, and the traffic 
capacity of a station increased many times. 

Another important application of high- 
speed working is in time of war, when a 
vessel can get a long message through in a 
short interval between the enemy’s “ jam- 
ming.” Moreover, it will be impossible for 
an enemy to “ ёар” messages sent in this 
way unless provided with suitable high- 
speed receiving apparatus. 

The Marconi Company have standardised 
two systems of high-speed transmission : 
(1) The electrically operated signalling 
switch in conjunction with a relay, and (2) 
the switch operated by a pneumatic engine. 
Both types of switches are operated primarily 
by a Wheatstone automatic transmitter, 
using the ordinary perforated Wheatstone 
tape, or "slip." The electrically operated 
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High-Speed Wireless Telegraphy 


switch is suitable in cases where a speed of 
transmission of not more than sixty words a 
minute is specified, and it has the advantage 
of not requiring any special plant for its 
operation, the station battery supplying the: 


эзраспрЦов Price 3d. 
10 per annum post Free Sd, 


necessary power. For speeds up to 150. 
words per minute the compressed air 
engine-switch is used. In both cases the 
switch (or switches, if the power employed ` 
is too great to be handled conveniently by 
one switch) is placed in the high-tension lead 
from the transformer. The compressed-air 
switch will work perfectly uniformly and 
regularly for long periods with no attention 
save lubrication, the burning of the contacts 
being remarkably small. For transmitting 
with either of the switches a standard 
Wheatstone transmitter is used. 

For high-speed recording (a necessary 
accompaniment to high-speed transmission) 
a recording phonograph is employed. The 
signals are magnified by valves and relays, 
and a record of them is taken with the 
wax cylinder of the phonograph running 
fast. The record is then transferred to 
another machine running at such a speed as 
to be comfortably readable by the operator, 
and he writes down the message in the usual 
way, the phonograph head-piece leaving 
both hands perfectly free. 

This method has a very great advantage 
over such visible recorder methods, in that 
the ability of the human ear to discriminate 
between a musical note and atmospherics is 
to a great extent retained and utilised ; for 
though the received note is reduced in pitch 
when reproduced at the lower speed, it still 
retains the characteristics of the musical 
spark of a disc discharger. 
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Personalities in the Wireless World 


FRANCISCO SETUAIN 


Director of the Compañia Nacional de Telegrafia sin Hilos 


HE impending opening of the Anglo- 

| Spanish wireless service affords а 

fitting opportunity for introducing 
to our readers Mr. Francisco Setuain, a 
Macaenas of wireless telegraphy, whose 
distinguished services on behalf of the 
Compania Nacional de Telegrafia sin Hilos 
has helped to raise that company to the 
proud position of participating in a 
development which marks a distinct stage 
in the advance of commercial wireless 
telegraphy. 

That development is a reminder to the 
world that in connection with naval opera- 
tions and ordinary marine communication 
wireless telegraphy has by no means reached 
the limit of its applications—vast and 
important though those applications may 
be, as has been again and again demon- 
strated by the aid which it has rendered in 
saving life at sea, and in this connection 
our thoughts hark back to Mr. Marconi’s 
memorable achievement of bridging the 
Atlantic and establishing commercial 
communication across it by wireless tele- 
graphy, which was the forerunner of many 
notable developments now on the eve of 
completion. 

Like others to whom we have had 
occasion to refer in these columns from 
time to time, Mr. Setuain has brought to 
the Compañia Nacional de Telegrafia sin 
Hilos à mind matured in the domain of 
commerce ; accustomed to and capable of 
conceiving and executing bold and extensive 
plans; constructing and bringing to bear 
on а mighty object a complicated machinery 
of means, energies, and arrangements and 
thereby accomplishing great effects. 

The early years of Mr. Setuain's com- 
mercial life were passed in the service of the 
Compagnie Générale Transatlantique, one 
of the great shipping companies wlio have 


placed France in the forefront of the maritime 
nations of the world, and whose early 
recognition of the value and utility of 
wireless telegraphy has helped it to its 
present unique position as a means of marine 
intercommunication. It was in France 
that Mr. Setuain received his education, 
and this fact probably accounts for his 
association with the Compagnie Générale 
Transatlantique. It was not long, however, 
before that company recognised his energetic 
capabilities and he was offered and accepted 
an important position on their staff. Fortune 
continued to favour Mr. Setuain, for he was 
later appointed the company's represen- 
tative in Mexico. But he did not stay long 
in that troubled Republic, for, returning to 
Europe, he settled in his native country, 
and continued to serve the Compagnie 
Générale Transatlantique in Spain. 

It is at this period of his career that the 
particular greatness of Mr. Setuain reveals 
itself. He became a director of the Banque 
Transatlantique and also interested himself 
in the insurance companies " La Union " 
and " El Fenix Español,” of which he 
assumed the directorship in 1908. Wireless 
telegraphy also claimed some share of his 
tireless activity when he became a director of 
the Compañia Nacional de Telegrafia sin 
Hilos. 

Lest it should be thought that the adminis- 
tration of commercial companies monopolise 
the attention of Mr. Setuain we must place 
on record the names of the important 
public bodies in which he 1з interested. 
These include the Assurance Advisory 
Board, the Higher Council of Emigration, 
the Chamber of Commerce, and the African- 
Spanish League. 

We think our readers will agree with us 
in the assertion that these facts speak for 
themselves. 
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Distant Control By Wireless 


Fog Signals installed in the Firth of Clyde: Future Developments 


By Н. DOBELL AND COMMANDER С. Р. RYAN, R.N. 


INCE the introduction of Marconi 
учат for the communication of 
messages without the intervention of 
wires, inventors have been trying to use 


* 
» 
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Wireless Fog Signal at Rosencath Patch (Clyde). 


the electric waves employed for this purpose 
to control and direct machinery at a distance. 

If the dots and dashes of the Morse Code 
can be transmitted with regularity over 
thousands of miles, it would seem only 
reasonable to suppose that, with the help of 
suitable relays, valves could be turned on 
and off, helms moved to port. or starboard, 
machinery checked and started, alarums 
rung—in fact, that a whole multitude of 
useful operations, each in their proper 
sphere, could be controlled, at any rate over 
a few miles, by the electric waves which 
have proved so amenable to management 
for the transmission of messages. 


So tempting, in fact, has the prospect 
always seemed that invention has followed 
invention along these lines. Indeed, the 
" wireless " torpedo, the '' wireless " air- 
ship, and a few more devices of the same 
familv, have turned up from time to time 
—at any rate in the newspapers—with as 
much regularity as the sea-serpent and the 
giant gooseberry. The fact, remains, how- 
ever, that very little seems to have come of 
these brilliantly-heralded inventions. The 
wireless airship survives as a particularly 
ingenious music hall “turn,” but the 
Chancelleries of the world have been thrown 
into no panic by news of an aerial fleet of 
such a nature, nor have indignant questions 
been asked in Parliament as to why the 
well-known motto “ We want eight and we 
won't wait" had not been applied to the 
epoch-making wireless torpedo. 

So sceptical, indeed, has the serious 
engineer grown on the subject of such 
" distant control" by “ wireless,” that it 
cannot fail to be of the greatest interest to 
him—and, indeed, to the world in general— 
to hear of the results of the steady research 
along these lines which has been going 
forward quietly in the Marconi Company 
during the past vear. The first application 
of the results is in a field which presents what 
may be described as the extreme limit of 
difficulty ; for in this application the 
"receiving" apparatus is exposed to all 
weathers, is left absolutely without attention 
for week after week, and is subjected from 
time to time to all sorts and conditions of 
signals from passing ships which are far 
more powerful than the controlling signals, 
but which, nevertheless, must have no effect 
on the “ control." 

It was decided long ago that for the safety 
of ships at sea passing near certain parts of 
our coast it was desirable to instal fog signals 
on isolated beacons, these signals to be 


THe WIRELEss WORLD 


sounded at intervals of the nature of 
30 seconds or so whenever the weather con- 
ditions rendered such warnings necessary. 
The need of some such signals was particu- 
larly felt by the Clyde Lighthouse Trust, 
and the automatic gas gun, the idea of 
which emanated from Messrs. D. & C. 
Stevenson, of Edinburgh, Engineers to the 
Commissioners of Northern Lighthouses, 
and was developed by Messrs. W. Moyes & 
Sons, of Glasgow, the sole makers of these 
guns, provided the Trust with exactly 
what was needed—a very powerful and 
regular fog signal which could be left 
unattended for months on end and which, 
unlike the wave-worked whistling buoy, 
would operate equally well in stormy seas 
or calm. 

There are already six of these guns installed 
at different spots in Scotland, and one has 
been sent to America; and it is obvious 
that the service they are calculated to render 
to shipping in foggy weather is enormous. 
Such signals not only give a ship the valuable 
information that it is in the neighbourhood 
of one of these beacons, but also—since each 
beacon can have its own particular signal- 
rate of so many per minute—would help it 
to locate its exact position along the coast. 

Here, then, was an eminently satisfactory 
acetylene gun fog signal ; the only difficulty 
remaining was to arrange for it to be set 
going and stopped at will. Once this gun is 
started it will continue to feed and fire itself 
—at its proper intervals—until its fuel is 
exhausted after several weeks. But to leave 
it in continual action in all weathers would 
obviously be an extremely wasteful and 
undesirable proceeding. It might be arranged 
to turn on the gun, when fog came on, by 
laying a submarine cable; but not only 
would this procedure mean a large expense 
in laying and maintaining the cable, but also 
a cable, laid on such a bottom, would be very 
liable to breakdown at a critical moment. 
If a telegraph cable breaks down in a storm, 
the worst that can occur is a great deal of 
inconvenience pending its repair; but in 
the case of these fog signals, failure of the 
cable would mean failure of the gun, with 
the possibility of serious consequences. The 
Trust had already erected a very powerful 
acetylene light at Garroch Head, which is 
unattended and yet gives its flashing light 
with perfect regularity every night, turning 
itself down automatically during daytime 
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and up at night; but a device which 
automatically decided for itself when a fog 
signal was necessary would be far too 
complex to be really reliable. 

Everything, therefore, seemed to call for 
“ wireless," and the matter was taken up 
by the Marconi Company at the suggestion 
of Messrs. D. & C. Stevenson, who had 
already succeeded in turning on a jet of 
gas and lighting it at short distances, day 
in and day out, an arrangement which 
they wished to make applicable to a 


fog gun. 


Fig. 1. The Stevenson-Moyes Gun. 
B 
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Fig. 2. Marcont Wireless Control. 


Their apparatus, however, was susceptible 
to outside influences and the Marconi 
Company were approached to erect a working 
installation free of these defects. 

The Marconi Company’s Research Depart- 
ment set to work, and in a comparatively 
short time had patented and prepared for 
demonstration an apparatus which fulfilled 
all requirements. A month or so later a 
trial was arranged, under working conditions, 
of the first model ; the apparatus, combined 
with the acetvlene gun, was put out on an 
exposed pier, the transmitting plant was 
left in the hands of men who had never had 
anything to do with “ wireless " apparatus 
before, and the trial was continued until 
the authorities were so tired of the monotony 
of unvarying success that they agreed 
to terminate it—after a period of six 
weeks. 


THE STrEvENSON-MovES ACETYLENE GUN. 


The complete Stevenson-Moyes gun, with- 
out the actual acetvlene generator, is shown 
in Fig. 1l. The gas is generated either by 
a carbide-to-water plant, or from cylinders 
of acetylene dissolved in acetone, and 1s led 
through the stop-cock, a, into the expanding 
bellows, A. As the gas enters, it opens out 
the bellows, driving up the rod, b, and with 
it the inner container, C, of the air-gasometer 
(which is counterbalanced by the weight, D), 
thus drawing air in through the air-box F. 
As C rises it drives upwards the rod, e. which 
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performs two functions. The first is to wind 
up, against the action of a spring, an emery 
wheel in the ignition-chamber, E, which 
leads into the base of the gun, G; the 
second is to actuate a trip-gear which 
suddenly, when the container, C, has 
reached the correct height, closes the gas- 
admission valve and opens another valve 
which allows both the charge of air in C and 
the charge of gas in A to flow together into 
the gun, in which they form an explosive 
mixture, correctly proportioned by the 
respective volumes of A and C (about 1 : 15). 
At this moment the rod, E, releases the 
emery-wheel, which gives a vigorous half- 
revolution. Pressing against this wheel is the 
end of a rod of a special sparking-metal, h, 
forced down with a uniform pressure by the 
two weights, w. As the emery-wheel gives its 
half-turn against the end of this rod it throws 
off a stream of sparks which fire the explosive 
mixture in the gun. 

The muzzle of the gun opens into a 
chamber, J, whose walls are composed of 
several concentric layers of metal net, each 
layer being spaced about half an inch from 
the next. These layers of net serve to keep 
the spray, even in the heaviest seas, from 
entering the muzzle, whereas they allow the 
sound of the explosion, reflected by the thick 
metal disc, K, to pass out in all directions. 
The position of K above the muzzle is of 
importance, and an adjustment is provided 
by which this position is regulated and the 
gun properly “ tuned." 

As soon as the charges of gas and air from 
A and C have been passed together into the 
gun, connection with the latter 1s automatic- 
ally cut off and the gas-admission valve into 
A 1s opened, so that the whole process is 
repeated. The time occupied by each cycle 
depends on the rate at which the gas is 
allowed to enter, so that the number of 
signals fired in a minute can be regulated in 
this way. 

It is clear that this process will go on 
repeating itself with perfect regularity until 
the supply of gas is exhausted—which would 
be in two, three or four weeks’ time, ac- 
cording to the size of the generator. But 
by the installation of the wireless control 
gear, the supply of gascan be turned on and off 
whenever desired, and the gun is, therefore, 
capable of being left for many months 
without attention, being set firmg when- 
ever the weather conditions render it advis- 
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able, and stopped as soon as its warning is 
no longer required. 
This brings us to the 


Marconi Company’s WIRELESS CONTROL. 


Fig. 2 shows, on the left, the Marconi 
gas-admission valve, which is introduced 
between the gas generator and the 
stop-cock, a, in the photograph of the 
gun. This is a needle-valve controlled by 
two electro-magnets, so arranged that when 
the first magnet is energised the valve opens 
wide and allows the gas to pass freely, while, 
when the second magnet is energised, it shuts 
the valve firmly so as to be gas-tight even 
against a pressure of 20 lb. per square inch— 
a value considerably exceeding the maximum 
pressure in use with this gun. 

Next to this valve is seen the water-tight 
metal box containing the wireless receiving 
gear, the front of the box being removed to 
Show the apparatus arranged on three 
shelves. 

Connection to the receiving aerial is made 
through the insulator seen projecting on the 
right; the received signals pass to the 
“ jigger ”-primary and thence to earth 
through a terminal passing through the wall. 
The jigger-secondary goes to the actual 
detector—a special form of “ coherer "— 
seen on the right of the top shelf. This 
detector actuates a special relay—on the 
left of top shelf—which is so constructed that, 
although very sensitive, it has quite a large 
movement, and is therefore capable of 
keeping in adjustment under all kinds of 
temperature conditions. This end is further 
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ensured by the provision of counterbalancing 
springs. This relay is also seen on the right 
of Fig. 3. On the left of this figure is 
seen one of the two “ synchronisers," which 
form an essential part of the apparatus, 
rendering it perfectly immune from the two 
great troubles of “ wireless "—atmospherics 
and ''interference " from powerful signals 
from passing ships—and enabling the same 
apparatus to perform two distinct functions 
—turning “ on" the gas valve and turning 
it “ off.” These ''synchronisers " are seen 
again in greater detail in Fig. 3. 

Each is connected to one of the two 
electro-magnets of the gas valve described 
above, so that when one synchroniser is 


-actuated by the relay it energises the one 


magnet and opens the valve, which remains 
fully open until the second synchroniser, 
actuated by the same relay, energises the 
second magnet and closes the valve. 

In the illustration of the complete case 
the second synchroniser is hidden by 
an air-tight case containing a clockwork 
mechanism which runs for six months with 
one winding. This clockwork performs a . 
useful function every ten minutes : it strikes 
a sharp blow with a hammer which gives a - 
shake to the relay contacts, gets rid of any 
“stickiness” which might develop after 
several months, either in the pivots or at the 
contacts themselves, and at the same time 
causes a momentary current to pass through 
the de-coherer. 

The lower shelf contains the battery of dry 
cells which provides the driving power for 
the whole receiving apparatus. 


Fig. 3, Marconi Control& Apparatus. 


The relay is shown on the right. 
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A small 4-fold aerial, supported from a 
short mast (about 14 feet high) completes 
the receiving apparatus, 

The transmitting apparatus, installed on 
shore and under the charge of the Coast- 
guards, is simplicity itself. For short 
distances—such as four-mile communica- 
tion—it consist of a 10-inch coil driven 
off accumulators, a transmitting jigger and 
condenser, and the transmitting ''syn- 
chronisers " corresponding to those of the 
receiving set. For greater distances the 
same apparatus will serve, provided that a 
greater aerial-height is available; failing 
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Beacon and Fog-gun at Fort Matilda (the Clyde). 


this, a small alternator serves to provide the 
additional power required. 

Of the apparatus just described, two sets 
are now working on the Clyde. Roseneath 
Patch, situated nearly in the middle of the 
Firth of Clyde, has one—erected on an 
isolated beacon and operated from the 
Coastguard Station at Gourock; Fort 
Matilda has the other ; and by this action of 
the Clyde Lighthouse Trust another very 
important step towards the safeguarding of 
life at sea has been taken. Other sets will 
follow shortly, and so large a field is laid 
open for this particular application of the 


Marconi wireless control that the Marconi 
Company is busy designing sets suitable for 
greater distances. 

But this is only one small application of 
the Marconi “ Distant Control " inventions. 
It is also, probably, the most difficult. On 
all sides one can see opportunities for the 
employment, with magnificent utility, of 
such apparatus—and opportunities which 
present only a fraction of the total difficulties 
which have already been surmounted. 

Putting aside for the present those 
applications which may be classed under 
the heading of “ Warfare," and keeping 
close to those which deal with the preserva- 
tion of life, we may first turn to the applica- 
tion of the scheme for 


SAFETY IN MINEs. 


A small box, which could be carried by 
the miners as they progressed into out-of- 
the-way cuttings, in combination with a few 
feet of insulated wire as aerial, would keep 
them in constant touch with the surface ; 
so that, if the master-alarm at the pit-head 
were set going, the alarm would reach every 
remote part of the mine at once; or, if 
desired, any selected gallery could be cleared 
without disturbing the workers in the rest 
of the mine. 

But perhaps an even more important 
application—certainly one which appeals 
with greater force to the general public— 
is in connection with Safety in Railway 
Trains. 

There may be, perhaps, two opinions as 
to the wisdom of substituting mechanical 
control for human control in the normal 
running of a railway system; but there 
cannot be two opinions as to the desirability 
of providing some kind of emergency control 
by which a human error can be prevented 
from leading to a disaster; and this is 
precisely what is offered by the simplest 
application of the “control” apparatus 
under consideration. The installation of 
such a “ receiving " set on every train, with 
its corresponding “‘ transmitter” at the 
various signal-boxes, would enable any 
signalman to control the trains on his 
particular section (either “ up " or * down ’’) 
in such a way that he could remedy any 
mistake—whether made by himself and 
perceived too late or made by a driver and 
perceived by him—and thus prevent the 
terrible results which only too often follow 
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the slightest derangement in the intricate 
machinery of train organisation. 

This is only one of many ways in which the 
apparatus could be applied for the safety of 
trains. Another very simple arrangement 
would be for every train to carry in its 
guard’s van both a “ control" receiving set 
and a very smail transmitter in constant 
action; by this means if a train got within 
a certain distance of another train on the 
same line, a hooter or some other form of 
alarm would be set going in the van, and 
would attract the guard’s attention to the 
necessity for caution. In the event of a 
train having to stop in the middle of a run, 
for lack of steam pressure or for any other 
reason, such an arrangement would form a 
very superior substitute for the “flare ” 
which is at present the only safeguard 
provided. 

We have mentioned a few of the many 
applications which lie open to the Marconi 
distant-control apparatus. Fresh ones pre- 
sent themselves on every side ; operations 
in blasting on a large scale would be rendered 
much safer and more certain if controlled by 
such apparatus instead of by time fuses, 
with their element of risk and uncertainty ; 
alarm signals for ships in fog, worked on a 
separate small aerial, and in no way affecting 
the ordinary '' wireless," would infallibly 
call the attention of the captain of a ship to 
the presence of another ship within a dis- 
tance of, say, four miles, in a fog which may 
deaden the carrying power of the syren, and 
which might be accompanied by sufficient 
breeze to cause any audible alarm-signal to 
miscarry ; selective call-signals for systems 
of private stations in outlying places, such 
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A board of naval officers, consisting of 
Lieut.-Commander Arthur J. Hepburn, of 
the Bureau of Steam Engineering ; Mr. Carl 
A. Carlson, of the Bureau of Yards and 
Docks, and Lieut. Edwin H. Dodd, now in 
command of the torpedo flotilla of the 
Pacific Fleet, have completed the selection 
of a site for the high-power naval wireless 
telegraph station on the Pacific Coast, United 
States. The other stations of the chain are 
the one at Arlington and one now being con 
structed in the Canal Zone, together with 
those to be erected later in Hawaii, Guam. 
and the Philippines. 


as the farms of Australia or South Africa, '|- — 


would form, as it were, an automatic 
“ Exchange " which, unattended, would call 
up whichever farm was “ wanted ; " as calls 
for ships fitted with the new Marconi 
wireless telephone; all these form a mere 
fraction of the possible applications which 
present themselves to this invaluable piece 
of apparatus. 


To celebrate the completion of the Carnar- 
von Wireless Telegraph Station (Cefndu 
transmitting station) Mr. G. Marconi was 
entertained to a public banquet by the 
Mayor of Carnarvon on May 20th. 


Wireless Controlling Station at Gourock Pier. 


The Postmaster-General has granted 20 
licences for private wireless installations in 
different parts of Australia. This makes a 
total of 423 stations—194 in New South 
Wales, 177 in Victoria, 8 in Queensland, 20 
in South Australia, 15 in West Australia, 
and 9 in Tasmania. In each case the 
station is merely for experimental purposes 
by students. The licences granted do not 
permit them to use the stations for more 
than experimental purposes. 
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Aerials and their Radiation 


Waveforms. 


Ш. 


Ву Н. М. DOWSETT. 


appreciable capacity the best method to 

follow to draw its wave form is to 
represent the travel outwards of the wave 
energy by a number of rays starting from the 
wave source and spaced at equal angular 
intervals, and to mark off along them the 
distance the wave front will travel in a 
given time. 

The rays have no actual existence, they 
simply represent the mean paths of the wave 
energy, and the wave front must therefore 
be drawn at right angles to them. 

The original Clifden directional aerial had 
a mean height of 180 ft., a horizontal length 
of 1,000 ft., and a natural wave-length of 
4,000 metres ; that is, its ratio of height to 
total length was about 1:6, and ratio 
length to wave-length about 1 : 10. 

Fig. 1 represents the wave form resulting 
from a quarter wave in such an aerial. 
Consider a ray starting from the source P 
and travelling along the aerial. For one- 
sixth of this path it travels normal to the 
earth and then it suddenly bends at right 
angles and travels parallel to the earth. Its 
angular direction has altered from 90° to 
180°, and its angular aperture with the earth 
has doubled. The rays external to the aerial 
will tend to have the same proportional 


I: the Marconi directional aerial has an 


change in direction. Тһе ray starting at 
10° inclination to the earth will be bent out 
of its path another 10°; the ray starting at 
20° after a quarter wave travel will end at 
about 40° and so on. The bend in the ray 
will commence in each case at about one- 
sixth of its length, but will be gradual owing 
to the nature of the medium, and not sudden 
and complete like the bend in the aerial. 
For this reason the angular apertures of the 
rays external to the aerial will be only 
approximately doubled. 

The lengths to be given to the rays are 
the next thing to be discussed. Tbe quarter 
wave-length in free space is 24 times the 
length of the aerial, and if the earth is a 
perfect conductor and the aerial has neglige- 
able capacity the wave front will have 
travelled this distance along the earth in 
the direction 0° when the wave has 
reached the end of the aerial. The aerial, 
however, has a considerable capacity, but 
the greater part of it is distributed towards 
the earth in the direction 180°. The travel 


of the first quarter wave, therefore, in the 


direction 0° will not be as far as in free space, 
but nearly so. As the difference is small it 
is not shown in the diagram. 

Now, as the wave front grows simul- 
taneously out of both earth and aerial the 
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intermediate rays should have lengths 

proportional to their angular positions. 
Thus the ray which commences at 0° will 

have a length, say, of 15; then the ray which 
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extended an equal amount—the length of 
the quarter wave in free space. 

The wave back is drawn in a similar way 
to the wave front. Part of the energy is 
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Fig. 3. 


commences at 10° will have a length, say, of 
14; 20°, 13; 80°, 7; 90° (the aerial), 6. 

That part of the wave front which travels 
along under the aerial remains to be con- 
sidered. 

If PP and NN, Fig. 2, are two plates of 
an air condenser the lines of force will be 
parallel to each other in the middle, and not 
parallel at the edges. If the surface of the 
plates is large compared with the distance 
between them, nearly the whole of the 
field will be parallel. The neutral plane EE 
relative to the top plate PP, corresponds 
to the earth relative to the horizontal aerial. 
Where the lines which cut EE are parallel, 
the rate of travel of the electric strain along 
EE will be the same as along PP. Where 
they diverge, the rate of travel will be 
greater. It is clear that the rate of travel 
of the wave front along the earth immed- 
lately under the aerial will not be much 
greater than along the aerial itself. The 
height of the aerial added to its total length 
is a fair figure to allow. 

Fig. 3 shows the expansion of the wave 
in Fig. 1. The rays in Fig 1, after a quarter 
wave travel outwards, are well away from 
the influence of the aerial, and have therefore 
reached a settled direction. To obtain the 
wave front in Fig. 3 the rays have all been 


radiated from L as a point and travels 
practically at free space rate in the directions 
180° and 90° ; but part travels back between 
90° and the aerial and also along the aerial. 
and lags in consequence. The rays corre- 
spond as regards length and proportional 
curvature with those drawn at similar 
angular positions to obtain the wave front, 
except that the bend in them occurs near 
the end instead of near the beginning. 

Fig. 4 shows a second wave just free from 
the aerial, and indicates the method used to 
obtain the wave back of the leading wave, 
by extending all the rays which fix the wave 
back of the second wave by an cqual 
amount, and in the direction they were then 
travelling. 

The peak of the wave under the aerial is 
shown dead against the peak of the wave 
above the aerial. The actual tendency— 
not shown in the diagram—is for the two 
waves to expand into each other. The 
lower wave due to its greater intensity, 
probably does expand somewhat into the 
top one. After travelling a certain distance 
the peaks part company, or in other words 
the apex of the wave opens. This occurs 
when the wave back has expanded suff- 
ciently to cut away the flattened peaks and 
they are left pointed. 
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What are the special characteristics of a 
bent aerial ? 

(1) It is directive, but the energy which 
fails to go in certain directions is not unfor- 
tunately deflected in the direction of 
strongest signals, it is wasted. The nearer 
the aerial is brought to the ground, the less 
energy is radiated in the best direction. 

(2) The difference between the height of 
the supporting steel masts, the length of 
their guys and the length of the aerial 
causes less inductive loss per mast, but the 
total loss due to the greater number of 
masts may be as much as from a vertical 
aerial. 

(3) If the aerial is sufficiently long the 
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This advantage is possessed by the bent 
aerial wave. But only a small ratio of 
height to length, say 1 : 2, need be used for 
this purpose alone, for as the wave energy 
travels normal to the wave front the larger the 
ratio the greater is the proportion of top wave 
energy which is wasted, because it travels 
in the wrong direction. Considered as a 
whole, the energy in a vertical aerial wave 
which has less body but greater intensity, 
and is all travelling in the right direction, 
is much more useful. 

(6) The next point is of some importance. 
If we consider only the small fraction of the 
wave which is available for affecting the 
receiving aerial, the fraction of the wave 
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Fig. 4. 
front and of the wavé back, we find that the 
greater the ratio height to length of the 


transmitting aerial, the more the part of 
the wave which travels in the direction 0° 


vost of several small masts will be less than 
the cost of two high towers. There is also 
a practical limit independent of cost to the 
height of the towers. 

(4) Owing to the practical limit of height 
for the supporting masts it 1з the best form 
of transmitting aerial for getting distributed 
capacity and inductance in the aerial circuit 
for very long wave-lengths. Distributed 
capacity and inductance is most essential 
for efficient radiation. 

(5) The base of the wave travelling along 
the earth dissipates energy in the earth 
chiefly as surface currents ; the body of the 
wave travelling above the earth mostly 
keeps its energy in store. It is clearly an 
advantage for long distance transmission 
for a wave to have a large body compared 
with its base—the outlet for its energy. 


along the earth approaches a sine wave in 
character. The advantages of a sine wave 
form are well recognised. 

It is usual to represent electromagnetic 
waves in space, and those travelling along 
the earth as sine waves.* This is very 
nearly the case along a parallel beam of free 
waves sent off from an undistorted source of 
distributed capacity and inductance, but as 
regards the bound waves of wireless tele- 
graphy, it would be more accurate to say 
that they are never sine waves, and the 

* J. A. Fleming, “Principles of Electric Wave Tele- 
raphy & Telephony," р. 408, Fig. 28. G. . Howe, 


' The Nature of Electro- magnetic Waves, etc.” ’ British 
Association, 1918. 
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Fig. 5. 


fractions of them which affect the receiving 
aerial may not have as good a form as the 
waves taken as a whole. The wave form 
which approaches nearest the sine in charac- 
ter is sent off from the Marconi directional 
aerial and then only in the direction 0° and 
just above the earth. In general, the waves 
per unit of height are flat topped. To have 
а true sine wave form, the growth and decline 
of the wave must coincide exactly with the 
period of the wave, and therefore in diagram 
the wave front of any wave should coincide 
with the wave back of the one immediately 


in front of it. This it tends to do more 
nearly at the foot of the wave leaving an 
earthed aerial than at the peak of the wave, 
for the impulse reaches the top of the aerial 
last and is completely away from it first. 

A true sine wave with decreasing ampli- 
tude is shown in Fig. 5 along the earth line 
РЕ 1. If the wave loses no energy in its 
expansion, the P.D. from the earth to the 
peak of the first wave, must be the same as 
the P.D. from the earth to the peak of the 
second wave; but the length of wave front 
has been doubled, and the P.D. per unit of 
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length must therefore be halved. Then 
the amplitude will be inversely proportional 
to the distance from the origin P. The true 
potential curve for the wave from a vertical 
aerial having a ratio length to wave-length of 
1:5 such as is shown in Fig. 5, and taken 
along the earth, is the flat-topped curve drawn 
on the line PE2. The wave back of any 
wave has the same sense as the wave front of 
the one immediately behind it, and the 
potential per unitheight in the space between 


this wave back and wave front, must be sub- 


ject simply to a straight line fall due to its 
expansion from one surface to the other. 
But from the wave back to the wave front of 
the same wave, the potential follows a sine 
curve of positive fall and negative rise or 
vice versa. The flattening of the potential 
wave becomes much more pronounced at an 
angular elevation above the earth. A line 
has been taken from the foot of the aerial, 
and at 45? to the earth, Fig. 5, PE 3, to 
illustrate this. The maximum potential 
compared with the maximum at ground 
level will be proportional to the ratio of 
angular aperture of wave—angle of elevation 
angular aperture of wave. 

If, for instance, the wave peak from a 
vertical aerial reached 90?, and the angle of 
elevation were 45°, the maximum potential 
at 45° would be half that at 90°. Then, 
supposing there is a tendency for the waves 
to bend forward after travelling a distance, 
the potential waves affecting the receiving 
aerial, are likely to be flatter than those 
originally sent off along the ground line 
from the transmitting aerial. 

Fig. 6 shows a simple directional aerial, 
ratio height to length of 1:3, and ratio 
length to wave-length 1 : 5, and the potential 
curves along the earth in the directions 0° 
and 180°. Their different character is very 
noticeable, and it is seen that the curve in 
the direction 0° is very nearly a true sine 
curve. 

(7) Finally, considering the bent aerial as 
а receiving aerial, it is less influenced by 
atmospherics than an equivalent vertical 
aerial. This is partly due to its lower height, 
which reacts equallv in reducing the strength 
of the bound waves of transmitted signals 
travelling along the earth, and partly to the 
fact that the aerial is much less in the field 
of the free waves generated in the atmosphere 
above the earth. 
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Characteristic Curves of Detectors. 


Mr. Coursey defends in the May number 
the “Table” referred to in the abstract 
—published in our April number—of 
his Physical Society paper by saying 
that no attempt was made to compare 
the various detectors with the Marcom 
magnetic detector in the matter of sensitive- 
ness, the magnetic detector being merely 
employed as a means of calibrating the 
apparatus on each occasion. 

Unluckily, we have no copy of his Paper at 
hand, but from the fact that in the abstract, 
in referring to the table, the words “ showing 
the relative sensitiveness of various detec- 
tors " are put in inverted commas, we cannot 
help thinking that some such description 
must have been applied to the table, in which 
case Mr. Coursey would—however uninten- 
tionally—lead, at any rate, the casual 
reader to suppose that he could take the 
table as representing roughly the compara- 
tive sensitiveness of all the detectors. 

With regard to his remark that the use of 
2,0000hm telephones about representsthe con- 
ditions which obtain in an average amateur’s 
station, surely the average amateur reads THE 
WIRELEss WoRLD and knows that if he 
wishes to use his high-resistance telephones 
with a magnetic detector he must rewind 
his detector to a suitable resistance ? 

But the real quarrel we have with this table 
is on account of its inconsistencies. The 
behaviour of a detector is surely only 
quotable in a table of this kind when it is 
acting properly ; whereas a Fleming Valve, 
which is only equal to a magnetic detector 
(and a magnetic detector, let it be marked, 
in combination with a 2,000 ohm telephone), 
surely has something seriously wrong with 
it; while as for that first piece of carbo. 
rundum ... 

One last word. With regard to Mr. 
Bickford's letter, which Mr. Coursey quotes 
in connection with carborundum, we firmly 
believe that there is hardly an amateur in 
England who is using carborundum under 
the proper conditions—that is to say, in & 
properly-designed circuit. Also, though 
Mr. Bickford's method of choosing a good 
crystal is, perhaps, better than nothing, 1t 
cannot possibly take the place of the proper 
use of the testing potentiometer, which gives, 
at one slide of the handle, a complete 
indication of the characteristic curve. 
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The Hudson Bay Route 


Wireless Telegraph Stations facilitate the Opening up of the Route 


НК construction of 
| wireless telegraph sta- 
tions at Port Nelson 
and Le Pas, and the 
equipment of vessels 
navigating the Hud- 
son Bay, have con- 
EW tributed in no small 
| degree to the develop- 
9 ment of a hitherto 
barren region, and 
i have added to the 
No.1 Masta’ Le Pas Safety of navigation 
Wir.less, ,ltle$raph in dangerous waters. 
| The scheme for the 
development of the Hudson Bay Territories, 
which the Canadian Government have carried 
out, has for many years been the pet 
dream of the Western farmer. The chief 
obstacle to the earlier development of 
that scheme was the presence of ice 
in the bay during the greater part of 
the year in such quantities that it would 
make navigation extremely dangerous, so 
that the running of wheat ships to and from 
Europe would be a venture too perilous to 
pursue. Now that has been overcome, the 
benefit to the farmer is obvious. With the 
exception of Montreal, Halifax and St. 
Johns, there are no large ports on the East 
coast of Canada, while the two last named, 
both opened during the winter and doing 
considerable business in grain export, are 
at the same time so far from the source of 
production that the cost of railway haulage 
makes it unprofitable for the farmer in the 
interior to ship through them, and,aswe have 
already seen, Montreal is too overcrowded 
with business to guarantee expeditious 
export. 

No other satisfactory outlet presents itself 
until we come to the broad mouth of the 
Nelson River in the south-west corner, and 
strike on Port Churchill, 120 miles to the 
north. Here we have reached a good port, 
and ene nearly in the centre of Canada, 
some 500 miles north of Winnipeg, which is 


the metropolis of the Canadian grain- 
growing districts. Close by is Port Nelson, 
so that we have reached the spot singled out 
by the Canadian Government for the opening 
up of the Canadian-European route. Com- 
pare this distance, 500 miles, with the 2,000 
miles which must be covered by train before 
Montreal is reached, whilst the distance to 
St. Johns or Halifax is even greater. The 
estimate that under the proposed route the 
cost of haulage will be reduced by 50 pe1 
cent. will then be readily appreciated. 

A Canadian farmer, discussing the project 
with an Englishman, perhaps put the 
matter as concisely as it can be, in the 
following words :— 

“Taking Regina,” he said, “as the 
centre of the wheat belt, let us send our 
two cargoes of wheat to Liverpool, one 
via Fort William, the other wa Port 
Nelson, by the Hudson Bay route. Before 
the cargo travelling to Fort William has 
reached salt water, the other wa Port 
Nelson has reached Liverpool, which 
means a saving of eight to ten days in 
time, and from 12 to 15 cents per bushel 
in cost of freight rates. The wheat would 
only need to be passed through a single 
elevator, which is a great consideration 
as any grain expert will allow, for it means 
in technical language that its “ identity " 
is better preserved and its “grade” 
retained, so that in open market it would 
fetch an increased price per bushel, while 
the tolls of the middleman would be 
dispensed with." 

Now for the difficulty of the floating ice 
in the route, and the solution which has been 
found. Port Nelson, owing to its geo- 
graphical situation, will only be open to 
ocean-going trade for about two or two and 
a half months in the year—namely, during 
August and September, and possibly the 
first half of October. This, as we have seen, 
is due to the enormous quantity of ice, 
which collects in the bay, for the pressure 
from the accumulated masses is so great 
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Fisher Avenue, the main street in Le Pas, 


that should a ship happen to get wedged in 
between two floes, she stands a great risk of 
being crushed to pieces. Boats especially 
constructed for the purpose can navigate 
the bay from June to the latter part of 
November, but from November till the 
following June the route is impracticable 
even for these, so it means that if the port 
is to remain effective the export trade must 
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be handled to a nicety ; the earliest possible 
opportunity for opening the route must be 
seized upon, and the trade continued 
briskly till the severe weather sets in; for 
this reason the wireless stations have been 
built. The work they will do will be both 
arduous and responsible, for they will 
regulate the traffic, report conditions of the 
ice, and generally play the part of signalman 


Transmitting Plant at Le Pas Station. 
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In the Grip of Winter. Le Pas Station Buildings. 


to the whole of the grain trade in these 
parts. But the question arises—how will 
they obtain sufficient knowledge of ice con- 
ditions? The Canadian Government has 
provided for the supply of accurate intelli- 
gence to the stations in question. For this 
purpose they have chartered two sealers, 
the Bonaventure and Bellaventure, belonging 
to Messrs. A. Harvey & Co.. of St. John, 
Newfoundland, and have added a schooner 
and a tug, the Neophyte and Kathleen 
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respectively, to assist them. Both the 
Bonaventure and  Bellaventure have been 
fitted with Marconi wireless (14 kw. and 
emergency sets) and the work they will do 
is to act as sentinels against the ice floes 
throughout the trade season. Every day 
they wil communicate the conditions of 
the 1ce to the land stations, who will in turn 
inform the harbour authorities, so that if 
any risk should be anticipated for a ship 
taking the voyage she can be detained in 
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The Operating Room at Le Pas, showing: Receiving Instruments. 
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harbour until conditions are more favourable. 
On the other hand, when the coast is clear, 
vessels will be despatched as quickly as 
possible, so that the maximum amount of 
produce may be exported, and every avail- 
able moment utilised with the minimum of 
risk. 


The preliminary journeys of the two 


scout vessels, as we will call them, which 
commenced on June 21st of last year, were 
undertaken with a view to establishing the 
proposed land stations. They carried the 
engineers and workmen who were to be 
employed in the erection of the stations, 
together with provisions for the party 
during the months that would be occupied 
in the work. On board was the engineer, 
Mr. H. E. Penrose, who superintended the 
fitting of the Marconi installations on board 
the two vessels, and he has some graphic 
descriptions to tell of his experiences : 

“On June 21st, 1913, the two scouts set 
sail from St. John for Halifax, where they 
took in their cargo; then, after coasting to 
North Sydney, they set out on the 2,000 
mile trip to Hudson Bay, the Bonaventure 
towing the Neophyte, and the Bellaventure 
the Kathleen. 

“On the 10th the party entered the 
Strait of Belle Isle, and passed their first 
iceberg, and for the next seven days steadily 
proceeded on their way, except for occasional 
spells of enforced idleness when the white 
fog, which is the inevitable accompaniment 
of melting ice, obliged them to © go slow.’ 

“On the 15th Button Island and Cape 
Chidley were rounded, and then the real 
work of cutting a way through the pack-ice 
commenced. Finally the vessels were 
obliged to stop already, as the pressure 
was becoming somewhat too heavy for the 
Neopi jte to engage. 

* Nelson Roads were reached on Tuesday, 
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August 5th, and that night the Bellaventure 
signalled to the camp which was awaiting 
their arrival. All this time the Bonaventure 
and Bellaventure had kept up communication 
by wireless. The advance vessel received 
the comforting intelligence that the main 
body of the expedition were making safe 
headway through the floes ; this was largely 
due to the fact that she was constantly 
receiving hints and advice as to the best 
course for her to take from the Bonaventure. 
Early on August 6th the vessels made their 
way up the Nelson River to the construction 
camp, which was about 15 miles from its 
mouth." 

The Le Pas station is situated about three 
miles from the town itself, on flat open land. 
The building of the railway has caused a 
boom in business in Le Pas, and the prospects 
of new opportunities have brought to the 
place hundreds of people in pursuit of the 
mighty dollar, and the settlement has, so to 
speak, in a night become в town laid out on 
systematic lines, and is likely to develop 
into an industrial community of considerable 
importance in the near future. Many of the 
new comers are gold prospectors, the precious 
metal having been discovered at several 
points near Le Pas, and hundreds of claims 
have already been staked. 

Communication with the site from Le Pas 
was provided by means of a special siding 
from the C.N.R. Depot, and the material 
being safely received and the necessary 


labour available, the erection of 
the masts and buildings went apace, 
and the station was completed 
on Decem- ber 15th, the first signals 
to Port Nelson being transmitted 


that date. 


on 


A Portable Store and the means of Transport. 
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On account of the special conditions pre- 
vailing at Port Nelson it was not possible 
to get to work on the wireless station as 
early as was anticipated. The site of the 
town but a few months beforehand was 
practically a virgin wilderness ; and, to give 
an idea of the work necessary before labour 
could be obtained for the wireless construc- 
tion, it must be mentioned that locomotive 
and freight tracks had to be erected, ware- 
houses, pens for livestock, and permanent 
quarters to accommodate labourers had to 
be built. Further the construction of 
temporary cargo docks, quays, etc., had to 
be undertaken. Whilst this gigantic under- 
taking was proceeding ten ocean-going 
vessels successfully navigated the Straits, 
landing their cargo at Port Nelson, and two 
of the vessels returned for a second voyage. 
This speaks volumes for the feasibility of 
the new route. 

Practically the whole of the wireless 
material arrived at Port Nelson by the 
month of October, but it was not possible 
to proceed at once with the construction of 
the station, and the stranding of the 
Cearense, which it was first thought would 
involve the loss of a considerable portion of 
the wireless gear, did not accelerate matters. 
By dint of energetic measures, however, 
almost everything on board this vessel was 
salved. When the last of the vessels left 
Port Nelson the energies of the staff could 
be turned to the work in hand ashore. The 
men allotted for the construction of the 
wireless telegraph station at once com- 
menced cleaning the land and constructing 
the concrete foundations and anchors for 
the steel masts. The result was that on 
December 3rd, 1913, all foundations were 
completed, and the steel work on one of the 
masts was erected to a height of 70 feet. 
Progress on this work was hampered by the 
extremely cold weather and the shortness 
of the arctic dav. Full advantage. was 
taken of every mild spell, and the masts 
were finally completed to a height of 253 feet 
on January 10th, 1914. It is interesting to 
note that the temperature during these 
so-called mild spells averaged about 25? 
below zero, and the hardships endured by 
the steel-workers at an altitude of 250 feet 
at this temperature can well be imazined. 

The Canadian Government further pro- 
poses to build wireless stations at Cape 
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Chidley, Wolstenholme, Churchill, and pro- 
bably smaller stations will be erected at 
intermediate points, so that every facility 
for the navigation of the Straits bay may be 
afforded the traders. During the four 
months that the Marconi engineers were at 
Port Nelson they particularly noted the 
absence of “ freaks " in the wireless service. 
The chief atmospheric difficulty was due to 
disturbances caused by the Northern Lights. 
On nights when the aurora was particularly 
bright X’s were very troublesome, but only 
on two occasions was it found necessary to 
close down completely, and then the obstruc- 
tion only lasted an hour or so. 

There is no doubt that all boats trading 
between Nelson or other ports, whether with 
or without passengers, will find an equip- 
ment of wireless an essential, the ships 
which are already employed on this coast 
having all adopted it; and last year the 
Marconi Company, besides fitting the Bona- 
venture and Bellaventure, installed apparatus 
for the Canadian Government on board their 
steamships Beothic and Arcadia, while the 
trading vessels Alcazar, Cearense, Nas- 
cobie and Florizel were similarly equipped. 


Wireless for the Blind. 


To the Editor of THE WIRELESS WORLD. 

SIR,—l have heard with great interest 
the article ‘ They that Walk in Darkness ”’ 
in the current number of THE WIRELESS 
WORLD. 

There is no reason whatever why blind 
persons should not be expert wireless 
operators. I know of several cases in which 
blind people act as telephone operators with 
great success. The ear of the trained 
blind person is highly sensitive. This I 
have proved by the ease and rapidity with 
which blind telephone operators manage 
their switchboards. I know of several 
operators who can differentiate between the 
sounds of the falling shutters, although to 
the ordinary hearer all are alike. 

I think it very likely that we shall instal 
& wireless station on the roof of our new 
buildings, with a view to the training of 
blind persons in an occupation which I 
believe many of them will prove capable of 
carrying on with great success.— Yours, etc., 

C. ARTHUR PEARSON. 

The National Institute for the Blind, 

London, May 12th. 
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ABSTRACTS OF IMPORTANT ORIGINAL 


ARTICLES DEALING 


WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


High-frequency Ammeters.— 
A detailed re- 


port of an investigation into the behaviour 
of high-frequency ammeters by J. H. 
Dellinger, of the United States Bureau of 
Standards (Washington), is now available. 
Some of the conclusions reached are that 
most of the errors of the commonly used 
high-frequency ammeters are due to mutual 
or self-inductances of parts which were 
supposed negligible. The use of high- 
resistance metals in the working parts, 
keeping them of very small cross-section, 
eliminates errors in most cases. In hot-strip 
ammeters if the strip be kept thin enough 
the observed errors depend entirely on the 
current distribution in the terminal blocks, 
and can be eliminated. An instrument free 
from theoretical objections consists of 
current elements arranged equidistantly on 
а cylindrical surface, and fed from the middle 
points of the ends of the cylinder; but in 
practice the fine wires or strip may vary in 
hardness or in cross-section, and the instru- 
ment may read correctly at high frequency, 
and not at a lower frequency, or vice versa. 
The only reliable instrument over the range 
of frequencies used in wireless telegraphy is 
that in which a single hot wire is used ; but 
two wires in parallel immersed in an oil-bath 
are nearly as reliable, and may be used to 
measure currents up to 10 amperes. During 
the tests it was observed that the changes 
of current distribution in instruments whose 
working parts were of low-resistivity metal 
all occurred within the range of radio- 
telegraphic frequencies (100,000 to 1,500,000). 


Radiation of Electric Waves.— 
Two methods 


are developed by W. Esmarch in Annalen 
der Physik which express the secondary 
waves generated by the passage of plane 
waves in а medium laden with electrons. 
The superposition of the primary wave on 


those sent out from these electrons gives a 
progressive wave whose extinction and 
phase velocity agree with the known values 
on the ordinary dispersion theory. The 
reflected wave arises at all places in the 
medium traversed by the incident wave and 
not only in the neighbourhood of the 
limiting layer. 

Energy Transferred by 


Waves.— | 
The result of some experiments 


made between Gottingen and Strassburg 
and Cologne—quoted by M. Reich in the 
Physkalische Zeitschrift—substantially cor- 
roborates Hertz’s theory of electromagnetic 
radiation. The discrepancies between the 
theoretical and the experimental values of 
the energy transmitted are found to be 
attributable to the fact that transmitter and 
receiver are not placed on perfectly conduct- 
ing ground, also to an absorption of energy 
by the intervening landscape. The absorp- 
tion of energy is the same for damped and 
undamped waves, and increases strongly 
with decreasing wave-length. The absorption 
amounted to 57 per cent. in transmitting a 
2,000 m. wave from Cologne, 58:7 per cent. 
from Neumünster, and 54 per cent. from 
Strassburg, where the Rhine favours trans- 
mission. On mounting a single wire 37 m. 
in effective height at Góttingen, a sending 
current of 15 amps. at Cologne gave a 
received current of 4°34 x 10* amp. at 
Gottingen. The value calculated on the 
basis of previous results was 4:2 x 10°. 
Method of Extinguishing Arcs.— 

The quench- 
ing property manifested by suitable metals 
when used as electrodes for short spark-gaps 
has been applied by W. Burstyn to the 
problem of the sparkless interruption of 
electric circuits. The method is described in 
& paper read recently before the Elektro- 
technische Verein in Germany. It is shown 
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that with such electrodes if there be super- 
posed on the current to be broken another, 
equal in amplitude and opposite in direction, 
the current interrupted, falling only momen- 
tarily for à short space of time to zero, is 
completely quenched by the action of the 
electrodes. A simple scheme of connections 
by which switching may be effected is as 
follows. The switch arm connected to one 
main normally bears against an upper 
contact which leads, through the motor or 
other apparatus to be controlled, to the 
other main. The lower contact leads to the 
latter main through a high resistance. The 
two contacts are shunted by a condenser in 
series with an ironless inductance. À switch 
having 16 quenching gaps in series is said to 
be capable of dealing with 35 amps. at 
10,000 volts ; the maximum opening of the 
switch contact is mm. Interrupters capable 
of breaking currents representing several 
kw. up to 1,000 times per sec. are said to be 
obtainable in this way, suitable for use with 
tone-wheel wireless transmitters, induction 
coils, etc. 


Receiving Aerials.— 

In a paper on “ The 
Effect of a Parallel Condenser on the 
Receiving Antenna,” read by L. W. Austen 
at the March meeting of the Institute of 
Radio-Engineers (New York), it was brought 
out that the practice of using a variable 
condenser in parallel with all or part of the 
inductance in the receiving antenna to receive 
longer waves 18 convenient, inasmuch as it 
does away with the necessity of small 
inductance steps and reduces the total 
amount of inductance required, but is 
usually found to be less efficient than pure 
inductive tuning. Tables showing the effects 
of different values of parallel capacity for 
two sizes of artificial antenna were shown. 
The readings were made with a galvano- 
meter replacing the telephone. As the 
capacity was increased and the inductance 
decreased the galvanometer deflection de- 
creased. Replacing one-half the inductance 
by capacity decreased the deflection about 
one-third. Practically the same results 
were obtained with the real antenna. 


A High-frequency Transformer.— 

Mr. E. F. 
W. Alexanderson described, in a paper 
before the Institute of Radio Engineers 
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(New York), a transformer designed by him 
to operate on 100,000 cycles (from a high- 
frequency alternator) and to transform up 
to 100,000 volts. An important require- 
ment in the design of such apparatus is that 
the losses should be so low as to be quite 
negligible beside the losses through hysteresis 
in the dielectrics under test. The final form 
in which it was built had 0:3 per cent. losses. 
Hysteresis losses were reduced to a minimum 
by the elimination of iron (an air core was 
employed), and by the use of “ pancake ” 
coils wound in à peculiar manner with bare 
wire separated by layers of cotton. The 
type on which the whole transformer was 
based was not of the ordinary “ primary 
secondary " construction, but was an oscilla- 
tion transformer, in which high potentials 
were produced at certain points of the 
circuit. The connections in the transformer 
are shown in the accompanying diagram, 


The high-frequency generator G is connected 
to the inductances L' and L? and these to 


condensers C' and C'. In the apparatus 
these condensers were shields around the 
transformer to prevent losses by radiation. 
They consisted of copper wire spirals which 
in themselves had sufficient distributed 
capacity to act as condensers. The conden- 
sers and inductances of the circuit were in 
resonance so that there would be no energy 
component in the circuit when the current 
was flowing other than that caused by losses 
in the insulator under test. The different 
current which passes through the circuit 
when the dielectric to be tested is connected 
as shown is then that caused by losses in the 
dielectric. Thus by noting the ammeter and 
voltmeter readings before inserting the 
dielectric, and keeping either current or 
voltage constant after inserting the dielectric, 
the difference in readings will show the 
energy consumed by the specimen tested ; 
this may then be expressed as a power factor 
introduced by the specimen from the 
generator's “ characteristic ”' curves. 
C 


160 


Toe WinELESS WORLD 


Some of the results obtained by Mr. 
Alexanderson are as follows : 


Dielectric Power Factor 
Oil € 0:70 per cent. 
Glass... " 125  , 
Mica (built up) 600  , 
Paper 6:50 
Fibre ... 10:00 - 


It was also found that the losses were, as 
a rule, independent of the applied voltage, 
but depended inversely on the frequency. 


The Tone Wheel Detector.— 

A mechanical 
detector for electrical waves is described by 
Rudolf Goldschmidt in the Electrician by 
which undamped continuous waves can be 
received as a musical note and the pitch of 
the note adjusted at will on the receiving 
station. The author has made experiments 
with an asynchronous frequency-trans- 
former, using his high-frequency machine for 
this purpose, but he prefers other means for 
the transformation of frequency. A toothed 
disc form of commutator is described ; this 
is run asynchronously, a “ notched ” alter- 
nating current being produced, of frequency 
equal to the difference between the received 
current frequency and the number of inter- 
ruptions at the commutator. In the trans- 
atlantic communication between Eilvese and 
Tuckerton the tone-wheel found its first 
practical application, and proved satisfac- 
tory. Among most important advantages 
are: (1) Damped waves (such as those 
emitted from spark stations) are not heard 
as a note, only as a noise. (2) Stations with 
small differences in wave-length are heard 
with different notes. If the tone wheel, for 
instance, is giving 39,000 interruptions and 
the station to be received is sending with 
40,000 periods, this station will be received 
with a note of 1,000 periods. Another 
station using, say, a 24 per cent. shorter 
wave—t.e., 41,000 cycles—gives a note of 
41,000—29,000— 2,000 periods. It is there- 
fore easy to distinguish one station from 
another. (3) The tone 1s clearly distinguish- 
able from atmospherics. (4) The pitch of 
the received note may be adjusted to suit 
the telephone in use. Records are repro- 
duced of the signals received both when using 
an ordinary detector and the tone-wheel with 
an Einthoven galvanometer. The tone- 
wheel records appear as dots and dashes as 
with the ordinary inker. The sending key 


is reversed, so that normally the galvano- 
meter string is vibrating at, say, a frequency 
of 1,000 per sec. The sensitised paper does 
not show this vibration. A dot or a dash 
interrupts the transmitter energy; the 
string becomes stationary and a clear image 
appears on the tape. 


Frequency Changing for Static Trans- 


formers.— 

In a paper read before the Birm- 
ingham section of the Institution of Electrical 
Engineers, Mr. A. M. Taylor described a 
method which he has developed for obtaining 
currents at a higher frequency than that of 
the supply by the use of static transformers 
only. He referred to work done in the same 
direction by Joly, Vallauri, and Spinelli, 
the first two of which inventors convert & 
single-phase supply into one of triple or 
double its frequency respectively, while the 
last gives a single-phase triple-frequency 
current from a single-phase supply. All 
these methods depend in some way on dis- 
torting the supply wave away from the true 
sine form by utilising the difference in the 
behaviour of magnetically-saturated and 
unsaturated cores of the transformers form- 
ing different parts of the apparatus. Mr. 
Taylor’s method, however, converts from 
three-phase to single-phase. The primary 
current is passed through a winding on а 
choking coil with a saturated core. This 
is passed through an unsaturated trans- 
former, in which the flux responds to the 
distorted current wave, and in consequence 
two impulses of back E.M.F. are generated, 
one at the commencement and end of each 
half cycle of the fundamental electromotive 
force, thereby absorbing part of the funda- 
mental electromotive force received from the 
mains at the instant, and producing in its 
secondary an E.M.F. wave of partially 
complete triple frequency. By the use of 
all the three phases in this way the incom- 
plete half waves of the three cycles come 1n 
rotation, so that their effect cancels out, and 
a symmetrical triple frequency wave is the 
result. In combining the three phases, the 
three saturated choking coils have separate 
cores, and are mesh-connected, but the 
unsaturated transformer has a single core 
carrying all the primaries and the single 
secondary. 

One of the fields which the author suggests 
for the apparatus is wireless telegraphy. 
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[Under this heading we propose to publish each month communications from our readers dealing with genera 


engineering matters of various 


ds in their application to wireless telegra 


phy, and we would welcome criticisms, remarks 


and questions relating to the matter published under this heading. We do not hold ourselves responsible for the opinions 


and statements of our contributors. } 


Notes on Tools for Lathes and 
Similar Machines. 


By B. P. 


HE angles to which tools are ground 
are usually known in the shops as 
top rake, cutting angle, clearance, 
and side rake ; the cutting angle being that 
formed by the two faces meeting at the 
cutting edge of the tool, rake and clearance 
being the angles between either face and 
lines drawn horizontally ог vertically 
through the centre of the work. 
Theoretically, the amount of material 
acted on by the tool when cutting is con- 
tained in the angle formed by the face of the 
tool and a line at right angles to it; prac- 
tically, this angle is more than a right angle, 
owing to the friction between the tool-face 
and the cutting. If lubrication is pro- 
vided, the increase in the angle becomes less 


and a tool with a greater cutting angle can 
be used. 


* * * 


The cutting angle of tools varies with the 
material in the machine. When turning 
wrought iron, the tools should have plenty 
of top rake and a good supply of lubricant, 
such as oil or soap and water, otherwise the 
inetal jams on the tool face and the surface 
of the work is torn. Cast-iron is more 
brittle, so that a greater cutting angle can 
be adopted ; lubricants only form a species 
of mud which clogs the tool, and are there- 
fore never used, except when a supply is 
available at a sufficiently high pressure to 
wash out all chips, and even then only for 
special work. If the tool has too much top 
rake and a heavy cut is taken, the surface 


of cast-iron becomes torn, and minute black 
specks are shown, which require a light 
finishing cut and burnishing to ensure their 
removal. Brass requires very stiff tools 
with little edge surface, otherwise the face 
of the work becomes wavy. Similarly 
formed tools give the best results with 
ebonite. Aluminium also calls for tools of 
this description, and turpentine should be 
used as a lubricant on fine work, such as 
screw-cutting, especially if the metal is 
very nearly pure and not an alloy containing 
an appreciable amount of copper or zinc. 
Roughly, the approximate cutting angles in 
general use are 60° for wrought-iron, 70° for 
steel, 75° for cast-iron, and 80° for brass, 
although these can be varied within wide 
limits te suit the different grades which 
occur in the same class of material, also, in 
many cases, to suit the fads of the workmen. 

To remove more material in а given time, 
when roughing, it is preferable to increase 
the traverse of the tool rather than to in- 
crease the speed, assuming that the correct 
speed has been chosen in the first place. If 
the speed is increased under these condi- 
tions the energy required is increased in 
direct proportion and the tool does not 
retain its edge so long. 


— 


The Effect of Salt on Concrete. 


The following further communications 
have reached us with regard to the subject 
of salt water for concrete mixing : 

J. N. W. writes : 

‘‘Sea-water has been and still is being 
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used for mixing concrete on many important 
contracts. Provided care is taken to see 
that the sea-water is not drawn close to a 
sewer outfall, or any place where it is likely 
to be contaminated with sewage or other 
organic matter, the only effect will be a 
slight retardation of the setting and harden- 
ing of the cement, so that the strength of 
the concrete may not be quite so great at 
early dates. This effect will not be suff- 
ciently appreciable to seriously delay * Anglo- 
Indian’ using his foundations. In addition 
there may be traces of efflorescence on the 
surface of the concrete; this, however, is 
of no moment for foundations and similar 
work. 

* As regards the use of sea-sand, the prin- 
cipal objection to this is that it is usually 
very fine. Also, unless taken from well 
below high-water mark it may contain an 
excessive proportion of salt owing to the 
water being evaporated and leaving the salt 
behind. It may be that the saving in 
expense by using a proportion of sea-sand 
with some other coarser material would be 
nearly sufficient to justify ‘ Anglo-Indian ° 
using a little more cement with his concrete— 
the richer mixture serving to counteract 
any slight reduction in strength due to the 
use of the sea-sand.”’ 


* * * 


L. G. R. also agrees to the use of sea 
water as well as sea-sand. He states : 

* The concrete will be a little slower in 
setting, but not much, and will probably be 
harder when set than if pit sand were used. 
One advantage in using sea-sand is that it 
is quite clean and free from loam or vege- 
table soil, which is distinctly harmful. 
Sea-water or sea-sand should not be used, 
however, in the building or plastering work, 
as the salt is affected by changes of humidity 
in the atmosphere and will come out in the 
work in damp patches. I can say from 
personal knowledge that concrete made with 
sea-sand and beach shingle results in a very 
strong and hard concrete. Salt is some- 
times added to the water used for mixing 
concrete for use during frosty weather." 


* * * 
Beta writes: “ Тһе only disadvantage 


of using salt water, or sand from the sea 
shore, is that the setting is delayed, and 
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during the first few months the salted con- 
crete is not as strong as that made with 
fresh water. At the end of one month the 
fresh water concrete will be about 25 per 
cent. stronger than the sea water concrete. 
After nine months the difference will only 
amount to about 8 per cent. The ultimate 
strength of the two concretes will be the 
same. The use of salt water results in 
efflorescence on the surface of the finished 


concrete. This can be removed with a weak 
solution of sulphuric acid diluted with 
water. 


“In cold climates the use of salted sand may 
be an advantage as it lowers the freezing 
point of the concrete and hence allows the 
setting to proceed. 


«In taking sand from the sea shore, care 
should be taken that the place from which it 
is removed is below high-water mark. 
Otherwise an unnecessary amount of salt will 
be removed with the sand. All the above 
remarks apply, whether the salt is in solution 
in the water or mixed with the sand." 


Capping of Wire Ropes. 


A correspondent in our May number 
objects to the white metal method of capping 
wire ropes suggested by F. E. R., in an 
article which appeared in April, on the 
ground that the engineer is not able to 
inspect the job as readily as is the case 
with a spliced end, also that the wire may 
be damaged due to excessive heating. 


F. E. R. now replies : 


"'The casting into which the white 
metal is run can be knocked back and the 
whole of the white metal end exposed. As 
for the wires not being cleaned properly, 
well, that is what the engineer is there for, 
to see that they are. In any case a little 
rust will not do any harm. 


“ The wires will not be damaged by the 
heat from the white metal. The recalescence 
point of the steel which is used for making 
steel wire ropes is about 1,440? F., and any 
temperature below this will not have any 
ill effect on the steel. The melting point 
of the white metal used for the capping is 
about 700? F." 
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Wireless Worries 


How to Keep Warm in an Arctic Station 
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HE mystery of the reported wireless 
distress calls from the American 
liner Siberia stil awaits solution. 

According to a telegram from Tokyo, the 

Osezaki wireless station, to the south-west 

of Nagasaki, received a message in the early 

hours of Friday, May 1st, reporting that the 

Siberia had met with an accident near 

Kashoto Island, to the east of Formosa. 

This message was subsequently amplified 

into a statement that the Siberia was 

aground and that her wireless calls for 

assistance were becoming indistinct. A 

message, purporting to come from the State 

Department in Washington, was even 

published stating that the Siberia had 

foundered. The British cruiser Yarmouth 
and the Japanese cruiser Suma were at once 
ordered to proceed to the supposed scene 
of the disaster, while a salvage steamer 
was held in readiness at Nagasaki. 

* * * 


The Siberia was bound from San Fran- 
cisco to Manila, and was reported by Lloyd’s 
agent at Yokohama “about April 27th." 
The steaming distance between Yokohama 
and Manila is 1,768 miles. The vessel 
arrived at Manila at 11 a.m. on May 2nd, 
or five full days after leaving Yokohama, so 
that assuming she did not call at Hong-kong 
she probably steamed about 350 miles a 
day. The ordinary route pursued by vessels 
bound from Yokohama to Manila is nowhere 
near Formosa, but lies many miles to the 
east. If the Siberia ever was within strand- 
ing distance of Formosa, she was very much 
out of her course. The distance, as the 
crow flies, from the southernmost point of 
Formosa to Manila is 560 miles. Even 
steaming at 18 knots the Siberia could not 
have covered this distance between the 
morning of Friday and her arrival at Manila 
on Saturday 


It seems obvious, therefore, that however 
or wherever the “8.0.8.” signal arose it 
cannot have come from the Siberia, since 
she was at that moment 150 or 200 miles 
at least south-east of Formosa. The 
Japanese Department of Communications 
hope to provide the key to the mystery as 
the result of the inquiry which is now being 
held. Not only does the operator at the 
Osezaki wireless station profess to have 
received a signal of distress, but a steamer 
of the Nippon Yusen Kaisha is said to have 
received one at the same time. There is 
also the curious fact that for almost 24 
hours à number of merchantmen, warships, 
and wireless stations were trying in vain 
to get into touch with the Siberia. The 
only explanations suggested are either that 
the original message was misread or that 
some error was made by the wireless operator 
of the Siberia, from whom nothing has yet 
been heard that might help to solve the 
problem. ` 

* * 

There have been numerous attempts to 
furnish some solution of the mystery, 
but it would be wiser to stay judgment 
until the result of an official and thorough 
investigation has been made known. The 
report is generally attributed either to an 
error in transmission or a mischievous 
attempt to mislead. It is also believed by 
some that the Osezaki station intercepted 
a message from the Siberia to the Austrian 
Lloyd liner Persia. whose call letters are 
MBS, which, if repeated, might be mistaken 
for the distress signal S.O.S. Whatever 
may be the origin of the unfortunate report, 
and we hope that the efforts to discover it 
will be successful, we are pleased to note 
the entire absence of any suggestion of 
sinister motive or heartless practical 
“joking ” on the part of the operators—a 
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body of men who, as far as we know them, 
are proud of the knowledge that the work 
in which they are engaged has added so 
enormously to safety of life at sea, and 
whose zeal and discipline, whose freedom 
from abuse and serious error, have spread 
the growth of public confidence in wireless 
telegraphy. 
* * 

Although Great Britain has hitherto 
taken no very prominent part in the or- 
ganisation and maintenance of an inter- 
national wireless time service, there are 
signs that the subject is beginning to arouse 
some public attention. Mr. Charles Bathurst 
asked a number of questions in the House 
of Commons on April 21st with a view of 
eliciting information. He pointed out that 
as the result of the International Conference 
on wireless time signals, which took place 
in Paris, in October, 1912, which was 
attended by four delegates appointed by 
His Majesty's Government, and of the 
establishment of an executive body known 
as the Bureau Internationale de l'Heure, 
with headquarters in Paris, a preliminary 
list of high-power wireless stations organised 
to transmit time signals at stated hours 
had been issued. Although this list con- 
tained stations in every other part of the 
world, it contained no station in any part 
of the British Empire. With one-fifth of 
the world's territory under British rule, 
and in view of the preponderance of British 
shipping interests, Mr. Bathurst wanted to 
know if the Government would co-operate 
with other nations in perfecting the inter- 
national wireless time signal scheme dis- 
cussed at and approved by the conference. 

* * * 


Mr. Churchill, who replied, admitted that 
the facts were as stated by Mr. Bathurst, 
" but," he added, “the British delegates 
at the Conference made certain recom- 
mendations for the establishment of time 
signals at wireless stations in the Dominions 
and Colonies which would have the effect 
of greatly increasing the value of the scheme, 
and I understand that these recommen- 
dations have been brought to the notice 
of the Governments concerned.” He sug- 
gested that further questions on this point 
might be addressed to the Colonial Secretary, 
and we hope that the suggestion will be 
followed. The official report of the Con- 
ference that met in Paris in October last 


has not yet been published, and this delay 

is causing no little confusion, as it is known 

that the Conference decided upon a new 

partition of hours and a new scheme ofsignals, 

the details of which are anxiously awaited. 
* * * 

The genial contributor to the “ Office 
Window " in the Daily Chronicle is evidently 
a diligent reader of THE WIRELESS WORLD, 
though we fear bis conversion to that 
laudable habit is of comparatively recent 
date, otherwise he would have discovered 
that the word “© wirelessed " which he во 
cordially commends to the compilers of the 
Oxford Dictionary appeared in these columns 
long before last month. In the following 
paragraph, which was published on May 8th, 
he writes : 

“ The coadjutors of Sir James Murray in 
the compilation of the Oxford English 
Dictionary are, one is aware, ' constant 
readers’ of this column in their search 
for new words or new meanings. Unless 
they have already met it they will be 
happy to be introduced to ‘ wirelessed ’ 
as a term for sending a wireless message. 
It occurs in an article describing the sealing 
disaster off the Newfoundland coast in 
the current issue of THE WIRELESS 
WonLp. ‘The same day her captain 
wirelessed the following message to St. 
John's. We already have ‘wired’ as 
a synonym for telegraphing, and the new 
word seems to fil a hiatus in the lan- 
guage.” 

Let us hope that Sir John Murray and his 
coadjutors have also been “ constant readers" 
of this magazine, for the practical applica- 
tions of scientific discoveries are responsible 
for the introduction of many new words (not 
always happily chosen) of which the layman 
has generally little idea of the sense or 
meanings. 
* * * 

We would draw our readers’ attention to 
an inset in this number announcing the 
names of the candidates who passed the 
examination in wireless telegraphy, which 
was open to members of the Territorial 
Force, Cadet Corps, Boys’ Brigade, Church 
Lads’ Brigade, the Boy Scouts’ Association, 
etc. Entries were received from ali over 
the country, and the examinations were 
held in London and at different local 
centres on May 15th and 16th. А full 
report will be published next month 
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Maritime Wireless Telegraphy 


N May 5th public interest was 
() aroused by the news that an unknown 

steamer was on fire off Sable Island, 
and had sent out an urgent message for help. 
The German liner Seydlitz was the first 
to receive the call, but could get no answer 
in response to her inquiry as to who and 
where the vessel was. The distressed 
vessel ultimately turned out to be the 
Leyland liner Columbian, bound from 
Antwerp to New York, and the reason for 
her silence was that the fire had already 
attacked her wireless apparatus and rendered 
it useless. For a time, however, intense 
excitement prevailed, and a number of 
ships in response to the call of the Seydlitz 
organised a search in the locality whence 
the message apparently emanated. 

It was a splendid quest that the vessels 
engaged in, for they sacrificed their own 
interests and prolonged their journeys 
indefinitely, all because a voice had been 
calling to them from space for help, and it is 
a tribute to modern gallantry that they 


d Re 


should be found ready to take up such a 
forelorn hope as the search for an uncharted 
vessel on the strength of a confused message 
which there was every probability might 


turn out to be a canard. In the end, 
however, their gallantry was amply 
vindicated. 


The first wireless message that was 
instrumental in organising the search came, 
as we have stated, from the Seydlitz. This 
vessel immediately made her way in the 
direction from which the wireless call had 
come to her, and on May 5th she sent the 
following message to the North German 
Lloyd Company at New York: “ Large 
steamer burning all over passed close by. 
Convinced she abandoned. Name unrecog- 
nisable. Foremast and funnel overboard. 


Position 41° 27’ North 59° 07’ West." 
This notification was transmitted to all 
other ships in the vicinity, and amongst 
those that received it were the Franconia, 
Sachem, Olympic, Brandenburg, Manhattan, 
Haverford, Georgic, and Marengo. 


The ill-fated z Columbian.” Inset (left), Chief Wireless Operator Michael Burke. 


Inset (right), Second Operator James Drohan. 
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On May 6th the Cunard steamer Franconia 
picked up one of the Columbian's boats 
with 14 men aboard—13 living and 1 dead— 
and later the Manhattan picked up a second 
boat containing Captain Macdonald, the 
master of the Columbian, and 13 others. 
No trace has been found of the third boat, 
which carried 19 souls, while two men are 
known to have met an untimely fate before 
the Columbian was abandoned; one of 
these, an engineer, was killed in the explosion 
which preceded the fire, and the other was 
drowned in getting away from the burning 
vessel. This accounts for the whole of the 
crew, which numbered 49 men. 

The captain of the Franconia, as soon 
as the circumstances of the disaster were 
known, despatched a wireless message to 
the Cunard Company, which is so excellent 
and detailed a report that we print it in 
full : 

“ Received wireless from steamer Georgic 
11.24 a.m., May 4th, ' Seydlitz passed in 
41° 27' North 59° 07' West large steamer 
burning all over. Hull high out of water, 
foremast funnel gone, no people aboard. At 
same time wireless from Sable Island 
requesting me endeavour identify steamer 
should I pass close. At 1.15 p.m. from 
Associated Press, Boston: ‘Great alarm 
over Seydlitz reports of big ocean liner on 
fire, rescues by Franconia. Please send 
brief despatch.’ 

“ At that time rumour of rescue not true. 
On receipt of Georgics message, changed 
my course to cross given position of burning 
steamer; arriving there 3 p.m. could 
discover no trace of wreck, but decided, 
owing false report of fire, and fearing 
influence on other possible rescuing steamers, 
to encircle position at six miles, and at 
3.90 p.m. sighted boat starboard bow. 
Being already prepared occupants thereof 
were taken on board in few minutes. Heavy 
swell running at time, so took precautions 
to put out sea-boat to cover their embar- 
cation. 

“ Boat contained 13 men and a corpse 
lying awash in bottom boat. Survivors 
had used trouser leg from corpse on end of 
boathook as distress signal. Survivors were 
in state of extreme exhaustion and mental 
collapse. Some had been burnt by fire. 
They state had been adrift 40 hours. Six 
put under doctor’s care in hospital, and 
others given brandy and soup, bathed hot 
water and put bed, when they immediately 


fell asleep. Little information could be 
obtained from them. 

“ Carpenter says ship was - Columbian, 
sailing from Antwerp about 12,000 (?) 
tons register. He asleep, but heard alarm 
of fire, was coming along deck and had 
arrived about midships when explosion 
occurred under his feet which blew him 
overboard. Was picked up by boat. Lamp- 
trimmer’s son states his father was coming 
forward for him when deck blew up and 
lamp-trimmer fell into burning hold. 

“ Quartermaster says Captain Macdonald, 
chief engineer, chief officer, and several 
others got third boat out when explosion 
took place; does not know if occupants of 
boat saved. Second officer got away with 
about 24 men 10 minutes before boat we 
picked up. 

“ All agree fire started midnight Sunday, 
cause unknown. First reported by outlook 
man, who saw smoke coming up No. 4 
hatch. Half-hour later whole ship forward 
and amidships in flames, with constant 
violent explosions. Wireless apparatus 
wrecked. Am carrying to Boston remains 
of chief steward, who was frightfully injured 
by explosion and was delirious soon after 
boat got away. Died Tuesday midday. 
Our doctor certified death due shock and 
exposure. 

“ After picking up boat made another 
detour searching for other boats, and deeply 
regret could not find them. But many 
other steamers hastening scene of disaster, 
and trust if not already picked up following 
steamers will rescue them. 

“Have Marconied ships to look out for 
two missing boats. 

“ Received reply from Manhattan, 
Haverford, and Матепдо.—МиїлЕк.”, 


Captain Macdonald, the master of the 
ill-fated vessel, has telegraphed from Sable 
Island that the fire broke out at midnight 
on Sunday, May 3rd, in No. 1 hatch. The 
alarm was immediately given and the hose 
turned on the burning hatch, but a terrific 
explosion occurred a few minutes afterwards, 
which burst the hatches and the skylight, 
wrecked’ the engine-room and destroyed 
the Marconi equipment. 

There is one certain conclusion to be 
drawn from this tale of disaster at sea, 
which is that but for wireless telegraphy 
not one soul of the Columbian’s crew of 
forty-nine would have been saved 
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Among the Operators 


[This section is devoted to recording items of particular interest to wireless telegraph operators.) 


Mr. A. Stocker has been appointed for duty on 
the new Canadian Customs cruiser Margaret, which 
is shortly leaving Messrs. J. I. Thornycroft’s 
shipbuilding yard for special duty on the Canadian 
coast. 


Mr. С. 5. Gordon, Mr. F. L. Dennis and Mr. E. 
Blake have recently returned from duty at the 
Santander, Vigo and Soller stations respectively. 
They have been in the service of the Spanish 
Marconi Company for the past two years, and are 
now on leave. 


Mr. M. A. Preston, of the California (P.S.N. Co.), 
Valparaiso, who was operated on for appendicitis 
at Callao, is now convalescent. 


Heartiest congratulations to Mr. J. R. Binns, 
who, we learn, is to be married early in June at 
New York. Mr. Binns. the wireless hero of the 
Republic disaster, proposes to leave New York on 
June 6th, proceeding via the West Indies to Cher- 
bourg on the Danube and spend a honeymoon 
touring the Continent and Mediterranean. 


The Australian Government have appointed the 
following wireless telegraph inspectors at ports 
named: Messrs. D. MacDonald, Melbourne; G. J. 
Weston, Sydney; L. E. Tilney, Perth; W. G. 
Clarke, Townsville; J. M. Martin, Darwin; W. M. 
Sweeney, Perth, Broome; F. J. Burgoyne, 
Adelaide; G. A. Scott, Brisbane. 

Mr. G. W. Smythe and Mr. B. A. Carter have been 
appointed to forcign service in India, and have 
signed on for a period of three years. Mr. Smythe 
is proceeding to Calcutta on the Malda, and Mr. 
Carter is proceeding via the Massilia and will 
trinsfer to the Baroda upon his arrival in India. 

Mr. T. H. Hodge, who has been employed on 
foreign service in India for the past twelve months, 
and who is at present on the Chilka, will return 
home on the Malda. 

Operator H. J. Perkins, who has just returned 
from the West Coast South American service, 
thanks all his friends at home and abroad for tho 
kind wishes which they accorded him on the 
occasion of his marriage with Miss E. Tuey at St. 
i orgs Tufnell Park, London, on April 20th 
ast. 


We regret to announce the death of Mr. F. R. 
Collier, on May 8th, 1914, and Mr. E. Foran, 
on March 23rd, 1914. Mr. Collier joined the coma 
pany in September, 1911, and had served on many 
of the principal liners fitted with wireless tele. 
graphy. Mr. Foran joined the company in Feb- 
ruary, 1913, and also served on various steamers, 
including the Cymric and Tunisian. 

We regret to record the death, after a short 
illness, of Mr. Siebe F. Wynbergen, one of the 
operators in the employ of the Société Anonyme 
Internationale de Telegraphie Sans Fil of Brussels. 
Deceased was twenty-cight years of age. He 


entered the service of the Belgian company as 
learner-telegraphist on January 16th, 1911, and 
was appointed telegraphist on April lst of that 
ear. He obtained the Government's wireless 
icence (first-class Dutch) on July 6th, 1911. The 
funeral took place at Amsterdam, and was attended 
by a representative of the S.A.LT. and several 
telegraphists, who also sent wreaths to mark the 
esteem in which the young man was held. The 
late Mr. Wynbergen, whose untimely death is 
greatly regretted by all who knew him, gave great 
promise of having a successful career in the wireless 
service. 


A correspondent informs us of a long-distance 
record made by the wireless on board a warship 
recently. When in St. Lucia (West Indies) the 
vessel got into communication with the naval 
station at Pembroke in South Wales, a distance of 
approximately 3,700 miles. Signals have been 
heard from Poldhu when lying at Vera Cruz, but 
the Cornish station could be quite distinctly read 
at Bermuda. 


Freak communications are not an unknown 
experience among operators, and the following 
record of such communications reported recently 
might be of interest :— 

When sailing from Glasgow to New York the 
Caledonia (Operators, R. Fraser and W. M. Stewart) 
reports the following :— 

March 23rd, 11 p.m., exchanged signals with 
Malin Head, 650 miles; signals strong. 

March 26th, 1.3 a.m., exchanged TR’s with Cape 
Race, 733 miles. 

April 10th, 1 a.m., exchanged TR's with s.s. 
Columbia, 700 miles. 

April 10th, 3.15 a.m., exchanged traffic with 
Land’s End, 1,050 miles. 

April 10th, 2 a.m., exchanged TR's with Malin 
Head, 950 miles. 

The operators on board the Saturnia (H. Munro 
and J. D. Morrison) report the following on the 
voyage from Glasgow to Montreal :— 

March 19th, 1.44 a.m., exchanged signals with 
Malin Head, 922 miles. 

April 8th, 5.40 a.m., exchanged signals with 
Land’s End, 836 miles. 


The Mauretania. sailing from Liverpool for New 
York on March 30th, at 3.5 a.m., exchanged TR’s 
with Cape Race, 1,300 miles east ; and at 4.15 a.m. 
the vessel exchanged traftic with Land’s End, 
1,170 miles west. 


Mr. F. H. Waters has returned to London after 
completing 15 months' service with the Italian 
Agency of the Marconi International Marine 
Communication Company, during which time he 
sailed as Operator in Charge on the SS. Mendoza, 
Savoia, Europa, Bayonne and Splendor. After 
spending three weeks on foreign service leave 
Mr. Weters was appointed to the в.в. Englishman. 
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Commemorating a Deed of 
Courage 


Jack Phillips Memorial 


I April 15th, was 
W selected as the date for the open- 
ing of the cloister which has been 
erected at Godalming to the memory of 
Jack Phillips, a native of the town, who 
was the chief wireless operator on board the 
Titanic. The ceremony was performed by 
the High Sheriff of Surrey, Mr. J. St. Leo 
Strachey, who paid an eloquent tribute to 
the memory of Phillips. He said: 

“ I shall never forget, I do not think any 
Surrey man or woman will ever forget, the 
feeling of intense relief and of thankfulness 
which they experienced when during the 
agony of the Titanic disaster the story of 
Phillips’ heroism blazed out like a star. It 
would be doing wrong to the many men 
and women who acted a brave part on the 
Titanic to speak as if Phillips’ act was the 
only heroic deed then done. There were 
plenty of others worthy of our admiration. 
But I think we may claim that there was 
something specially splendid, something 
specially great, in the way in which Phillips 
died and did his duty. No man could have 
called him coward or thought of him other- 
wise than as a brave and a good man if, when 
the captain released him from his work. in 
the wireless cabin, he had abandoned his 
efforts to call aid across the waters to the 
sinking ship. Instead, Phillips stuck to his 
post and disdained to say even to himself : 
* І have done all that is required of me, all 
that any man can expect me to do, and I 
may now fairly look out for myself.’ Не 

did not reckon like that. He kept no ledger 
account with Duty. He drew up no moral 
balance sheet with its nicely calculated less 
ог more. He spent himself fully and without 
reserve in the service of his fellow-men. 


Unveiled at Godalming. 


Therefore, we are right to honour him in 
this haven of rest—a place as quiet as, on 
some halcyon day of summer, is that 
expanse of blue Atlantic water which is his 
noble tomb. Of a death such as this we can 
truly зау: 
Nothing is here for tears ; nothing to wail ; 

Or knock the breast; no weakness, no contempt; 


Dispraise or blame ; nothing but well and fair, 
And what may quiet us in a death so noble. 


“ The simplicity, the nobility that brought 
us this quiet, this relief, in the passion, the 
disturbance and the discouragement of the 
great disaster, is reflected in the work of two 
Surrey artists, Mr. Thackeray Turner and 
Miss Jekyll. We owe to our noble dead all 
that is highest in the world of beauty, all 
that is appropriate to a deed of courage done 
with perfect unconsciousness of self, and 
perfect sincerity. These are the qualities 
that marked the deed. These are the quali- 
ties which are held sequestered in this 
gentle garden cloister. Let us hope that 
Phillips’ example and Phillips’ memory may 
become a part, as it were, of the building— 
a spell to bind the spirits of those who enter 
here. May no man or woman who seeks 
rest in the cloister leave without an inspira- 
tion towards that high courage which is in 
truth the liberator of souls. 

SPIRIT OF THE ENGLISH-SPEAKING RACE. 

“Few of usare everlikely to be called upon 
to face death in so appalling a form as that in 
which Phillips encountered it. But that 
need not in the least cut us off from com- 
munion with him. We can share his 
sacrifice on a lower plane. We are told 
of deeds that won the Empire, and hear of 
great battles by sea or land, or great trans- 
actions of statecraft and politics. These 
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are often worthy in themselves no doubt. 
But, after all, the real deeds that won the 
Empire were deeds of the spirit, deeds such 
as that of Phillips. In the last resort the 
Empire was won and the Empire will be 
sustained by the spirit of the English- 
speaking race, and that spirit rests on the 
sense of duty. As long as Englishmen feel 
and obey the call of Duty without question 
and without stint, so long, and no longer, 
will the nation and the Empire survive. 
Let no man be disheartened by the thought : 
` How are we to define the word * Duty ” ?’ 
None of the greatest things in the world 
—Time, Space, Death, Birth, Love and 
Life itself—are capable of definition. Never- 
theless, we know what they are. In the 
same way we know what Duty is. One 
of the Early Fathers of the Church was 
asked what Time was. He replied: ‘I 
know when you do not ask те’ So we may 
say of Duty. We know when we are not 
asked, when we do not try to find a definition. 
In the abstract we may discuss and find 
great difficulty in deciding what it may 
be our duty to do in this or that circum- 
stance. When the moment for action 
comes we know in an instant what we 
ought to do, though we may not always 
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View of the Cloister ; on the right is the Memorial Tablet. 


he has done it. 


about to unveil, is called ‘ ill-fated.’ 
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have the courage to do it. Duty once 
accepted becomes an exaltation of the 
spirit. Many a man has been dejected 
and unhappy because he realises that he 
has not done his duty, or, again, before 
While doing his duty he 


Is happy as a lover, and attired 
With sudden brightness like a man inspired. 


“The Titanic, on the tablet which I am 
I have 
no quarrel with the word. It is a. natural 
and reasonable phrase, and represents the 
universal thought as to that poor ship and 
the end that came to all her strength and 
her majestic beauty. But never can we 
think of Phillips as ‘ill-fated.’ He died 
for his fellow-men, and followed the great, 
the Divine example, which we have just 
commemorated in our Easter prayers. 
He was happy in his death. He fought 
a good fight. He is now God's soldier. 

“On behalf of the subscribers I now 
unveil the memorial tablet and hand over 
the memorial to the Mayor of Godalming 
on behalf ot the town. May Phillips’ 
example be an inspiration to her citizens 
for all time." 


The Mayor of Godalming (Mr. H. Colpus) 


made a short speech, accepting the memorial 
on behalf of the town. 


The cloister occupies an area of about 
80 square feet, near Godalming Parish 
Church, and has three cloistered sides and 
an arcaded wall, from the arches of which 
charming views are obtained of river, 
meadow, and wooded hill. In the centre is 
a pond of water-lilies. The cloister has been 
erected at a cost of about £700, subscriptions 
having been received not only from residents 
of Godalming but from most parts of the 
British Isles, and from Europe and the 
United States. Around the memorial the 
ground has been laid out as a garden and 
has been planted with shrubs and flowering 
and other plants by Miss Gertrude Jekyll, 
the well-known authority on horticulture. 

In the cloister there are large tubs of 
agapanthus (the African lily) and a border 
of evergreens and flowering plants along the 
arcaded wall. The roof ia supported by oak 
pillars. In style the structure suggests the 
older Surrey farm buildings—the bricks 
having a touch of blue in their colouring. 
Seats will be placed in the cloister shortly. 
It is thought that the walls may be used for 
tablets celebrating brave deeds’ by: other 
natives or residents of Godalming. 
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A small fountain provided by the Postal 
Telegraph Clerks’ Association has also been 
placed in the cloister, and above this is 
a memorial tablet, surmounted by the 
Godalming borough arms and bearing the 
following inscription : 


S.0.8.—This cloister is built in 
memory of John George Phillips, a 
native of this town, chief wireless 
telegraphist of the ill-fated S.S. Titanic. 
He died at his post when the vessel 
foundered in mid-Atlantic on the 15th 
day of April, 1912. 


The provision of the memorial has been 
in the hands of a committee including 
members of the Godalming Corporation and 
Lady Chance, Mrs. G. F. Watts, Mrs. Horne 
(wife of Mr. W. E. Horne, M.P.), and the 
Hon. Mrs. Arthur Davey. The memorial 
was designed by Mr. Thackeray Turner and 
Miss Gertrude Jekyll. 

Philips portrait in oils has also been 
presented to the corporation by past and 
present scholars of the Godalming Grammar 
School, where he was educated, and a brass 
tablet has been placed in Farncombe Church, 
where he was formerly a chorister. 
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“He spent himself fully and without reserve in the service of his fellow men."— 


Mr. J. St. Loe Strachey’s tribute. 
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Administrative Notes. 


WE learn from the Italian Ministry of Posts 
and Telegraphs that the stations Centopozzi 
(ICM) and Brindisi (ICE) 


с" д bave now been opened for 
Closed, Public service in place of 


stations at Santa Maria di 
Leuca (ICL) and Taranto (ICT), the latter 
to be used exclusively for nulitary purposes 
in future. Centopozzi station (41° 42’ N. 
15° 56' 45" E.) has a range of 160 nautical 
miles, and Brindisi a range of 270 nautical 
miles. Both have 300 and 600-metre wave- 
length (the latter being the normal), and 
Centopozzi is open between sunrise and 
sunset, while Brindisi will carry on a day 
and night service. 

A station has been opened at Cartagena. 
The following are particulars of the station:— 
Call letters, CTG; normal wave-length, 
600 metres; hours of service, 6 a.m. to 
10 p.m. (these hours will be extended when 
necessary); coast station tax, 5d. per word 
(without minimum; land line tax to 
Columbia and Ecuador—in Spanish language 
Id. per word, minimum 10d.; any other 
language than Spanish, 2d. per word, 
minimum 18. 84. 

The Chatham Islands Coast Station, call 
letters VLC, has been opened for public 
correspondence. The hours of watch are as 
follows :—9 a.m. to 1 p.m., 3 p.m. to 5 p.m., 
7 p.m. to midnight, New Zealand mean time 
(Sundays and holidays inclusive). The rate 
on messages between New Zealand stations 
and Chatham Islands is sixpence (6d.) per 
word. The coast station charge for a 
message accepted on board ship and des- 
tined for Chatham Islands transmitted to 
the Chatham Islands Station із sixpence 
(6d.) per word. The charges on a message 
accepted on board ship addressed to a place 
in New Zealand, and transmitted vid the 
Chatham Islands Station to a New Zealand 
station, are as follows :—Ship charge, 4d. 
per word ; Chatham Islands relaying charge, 
dd. per word; New Zealand coast station 
charge, 6d. per word; total, ls. 2d. per 
word. 


ORDERS have been issued by the Admiralty 
directing that if any of H.M. ships observe 
а ship to be in distress which 
is not herself fitted with 
wireless telegraphy, and it 
appears that the presence on 
the spot of any merchant ships in the 
vicinity is likely to be of assistance, a wire- 
less message to that effect is to be sent with- 
out delay to the nearest wireless coast 
station (open for general public correspon- 
dence) if the ship is in the neighbourhood of 
one, or, if not, as a general call to all ships 
in the vicinity. Similarly, if H.M. ship or 
ships concerned are able to render all the 
assistance required or when sufficient ships 
for that purpose have arrived on the spot, 
a message 18 to be sent to the coast station 
that it is unnecessary for further ships to go 
out of their course to assist. This procedure 
is to be followed in addition to and not in 
place of any action in calling up H.M. ships 
or naval store stations which may be deemed 


advisable. 
* m * 


British 
Warships. 


THE classification of vessels as given in the 
United States Regulations for Radio Appara- 
tus and Operators on Steamers, 
and Regulations Governing 
United States Radio Communication, have 
Ship Stations. been amended to read : 


Classification 
of 


First Class.—Vessels having a continuous 
service. 


There shall be placed in the first-class 
vessels which are intended to carry 25 or 
more passengers : 

(1) If they have an average speed in 
service of 15 knots or more ; 

(2) If they have an average speed in 
service of more than 13 knots, but only 
subject to the twofold condition that they 
have on board 200 persons or more (passen- 
gers and crew), and that, in the course of 
their voyage, they go a distance of more 
than 500 sea miles between any two consecu- 
tive ports. 
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Second Class.— Vessels having a service of 

limited. duration. 

There shall be placed in the second class 
all vessels which are intended to carry 25 
or more passengers, if they are not, for other 
reasons, placed in the first class. 


Third Class.—V essels which have no fixed 

periods of service. 

All vessels which are placed neither in 
the first nor in the second class shall be 
placed in the third class. 

The grade of operators required on vessels 
of each class are prescribed in the London 
Convention Service Regulations, Article X. 
À continuous watch may be maintained by 
one commercial second-grade operator and 
one cargo grade operator on cargo steamers. 

Vessels voluntarily equipped, and main- 
taining “ Constant Service " will be entered 
in the first class. 


* * * 
Tue following statutory Rule (No. 18, 
1913) has come into operation.—‘‘ Ocean 


forecasts sent by the Com- 
monwealth Meteorologist will 
be transmitted from radio- 
telegraph stations owned, 
operated, and maintained by or on behalf 
of the Postmaster-General to vessels at sea, 
and weather reports received at such radio- 
telegraph stations from vessels at sea, and 
addressed to the Commonwealth Meteorolo- 
gist, will be transmitted, on payment of the 
following charges: For each communication 
not exceeding 20 words, 2s.; for each 
additional word, 14.; plus the ordinary 
land line charges.” The following fees for 
licences have been established by Statutory 


Australian 
Regulations. 
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Rule, No. 263, 1913: For a General Licence 
for ship stations or for any renewal thereof— 
Five shillings for each ship included in the 
licence. 

For a Supplementary Licence for ship 
stations or for any renewal thereof—Five 
shillings for each ship included in the 
licence. 

For an Experimental Licence for land 
stations—T wenty-one shillings for each year 
or part of a year the licence 1s in force. 

Regulation 21 of Statutory Rules, 1913, 
No. 351, has been repealed and the follow- 
ing inserted in its stead: 

21. (1) Every ship station in respect of 
which a general licence is issued must be 
operated by a person or persons holdirg a 
certificate of competency or certificates of 
competency issued by the  Postmaster- 
General after examination, or by the Post- 
master-General of the United Kingdom. 

(2) Certificates of competency shall only 
be issued to natural-born or naturalised 
British subjecte, and shall be of two classes, 
namely :— | 


(а) 1st class—issued to persons capable 
of working up to the speed of 20 words 
per minute ; and 

(b) 2nd class—issued to persons capable 
of working up to the speed of 12 words 
per minute. 

(3) A fee of five shillings shall be paid by 
the candidate on each occasion on which 
such candidate is examined. A certificate 
of competency shall be issued, without charge 
to each candidate who satisfactorily passes 
the prescribed examination, but a fee of 
two shillings and sixpence each shall be paid 
for any copies of such certificate. | 


The following Coast Stations are advised by the Berne Bureau as having 
been opened recently: 


Normal 
Call Range 
—— Letter. in Nautical 
Miles. 
Russia : * 

Cape Mare-Saalo... ... RTM 150 
Waigatn  ... ... ... RTV 150 
Yugorski-Schar ... ... RTU 150 


Normal Nature of Hours of 
Wave- Service. Service, * 
length. 

600 General Public 

600 » „ Sce footnote. 

600 99 ДЛ 


* A description of these stations and an account of tho nature of their work appeared іп the December 1913 number 


of Тыв WikELEss WORLD and а further reference ар] 


in April last. The stations are open for service from З a.m. 


to 10 am., noon to 2 p.m., 8 p.m. to midnight (St. Petersburg time, which is two hours in advance of Greenwich time). 
The coast charge is 0.60 fr. per word, but for correspondence with Russian ships that charge is reduced to 0.13 fr. per 
word. 
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Contract 


Arrangements have been completed 
whereby the Marconi Company will equip 
the following vessels for Messrs. Elders & 
Fyffes with kw. installations: 8.8. 
Manistee (call letters, MLR), вв. Man- 
zanares (call letters, MLS), s.s. Tortuguera 
(call letters, MMO), ss. Miam: (call 
letters, MLU), s.s. Barranca (call letters, 
MLL), s.s. Aracataca (call letters, MLB), 
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News 
s.8. Chirripo (call letters, MLP), s.s. 
Matina (call letters, MLT), s.s. Nicoya 


(call letters, MLV), s.s. Pacuare (call 
letters, MLY), s.s. Reventazon (call letters, 
MMI), вв. Gent (call letters, MMP). 
Messrs. Н. В. & A. Gonley have also 
decided to have their general cargo vessel 
Hatumet equipped with a 4 kw. Marconi 


installation. 


Orders have been received during the past month to equip the following vessels with 


Marconi Apparatus. 


Name. | Owners. 
Candia "T P. & O. Steamship Co. Е 
Socotra a n 
La Marguerite Liverpool and. and North Wales Steamship Co. 
City of Vienna Hall Line jas 
S.Y. Erin... АН ... | Sir Thomas Lipton 
Rufford Най... ss ... | Hall Line А ; 
Ricardo a Mestres ‚ | Andrew Weir & Co... 
City of Exeter Ellerman and Bucknall 8.8. Lines ... 
Steamships Nos. 465 Ф 466 | Glen Line Les 
City of Winchester . ... | Hall Line 
Ebro T ... | The Royal Mail Steam Packet Uo. ... 
Essequibo » 
Three new veasels for — Furness, Withy & Co. 
King Orry ... by: ... | Isle of Man Steam Packet Co. 
City of Rangoon ... ... | Hall Line TN ; я 
City of Madrid... ... | Bucknall Line .. 


Name. Jee | 
Viking 8. Y Viking Crui 
Aquitania Steam hip Co 
Karamea SES | ат & А ten Co. 
San Melito Eagle Oil Transport Co. 
Barpeta The British India Steam Navigation Co. 
M ongara » , „ 
Tanda 9 ” ., 
Bamora ээ Д4 „э 
Varela ee ы 
Poona Р & О. Steam Navigation Co. 
Otaki ... New Zealand Shipping Co. ... 
Hororata II *» » ED 
Alcantara Royal Mail Steam Packet Co. 
Brodvale The Blue Star Line . - 
Sorata Pacific Steam Navigation Co. xt js ie 
K night of the Garter... Green Shields Cowis & Co. ... ... ... ...! 
Melania lo-Saxon Petroleum Co. . 
Trafford Hall Hall Line, Ltd. К 
Lake Michigan Canadian Pacific Railway Co. 
Montezuma 7 
San Francisco Isthmian Steamship Co. 
Bolton Caatle Lancashire Shipping Co. 
Genesee Anglo-American Oi = 
Reindeer The Great Western Railway. ds 
City of Viennu Ellerman City Line T 


. 5 kw. and emergency 


es $ kw. 


Installation. 


. | 1} kw. and emergency 


kw. and emergency 
Шы: kw. ала emergency 


99 


i kw. and emergency 
1} kw. and emergency 


99 »» 


a | i kw. and emergency 


Vessels Fitted with Marconi Apparatus since the last issue of the “ * Wireless World.” 
ccu e uc eer at ee сш: ron 


Installation. 
| 


ц kw. and emergency 


) (refitted) 


E oF 
and emergency | 


Call Letters, 
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JAMMING. 


E boná-fide experimenter has been 

| seriously disturbed by the amount 

of interference between amateur 

wireless stations, and the Wireless Society 

of London have taken steps which, it is 

hoped, will put an end to a preventable 
nuisance. 


The Committee of the Society have 
drafted the following by-laws : 


(1). In the interests of the small-power 
transmitting stations, the owner of any 
station using 50 watts or more may be 
called upon to refrain from transmitting 
at certain times not exceeding seven 
hours per week. 

(2). No transmitting station shall carry 
on continuous working between the hours 
of 6 p.m. and midnight for more than 
20 minutes, and after such period of 
working shall cease transmitting for 
at least another 20 minutes. 

At an informal meeting the owners of 
leading London transmitting stations have 
agreed to the following arrangement : 

No transmission shall take place on 
Wednesdays from 6 to 9 p.m., Fridays 
6 to 9 p.m., and Sundays 8 to 9 p.m. 

The stations which so far have agreed to 
limit the times of their transmission are 
the following: AJX, BAX, CZX, DXB, 
DNX, GNX, GXA, IXY, JXX, KXJ, KXM, 
KXY, MXA, NWX, OXF, OXM, TYX, 
WXD, WXH, YXU. 

Mr. Maurice Child, on behalf of the 
London Telegraphic Training College, has 
agreed not to transmit at Earl's Court (ECX) 
on any day after 6 p.m., except on Tuesdays 
and Thursdays. 

The importance of observing by-law No. 2 
cannot be overestimated, as it is nearly 
impossible to check transmitting stations 
breaking the usual regulations. Further, 
as most experimental stations are licensed 
for low wave-lengths, namely from 150 to 200 
metres, the fact of their being tuned sharply 
to their allotted wave-length, say 200 
metres, causes jamming and interference 
on that wave-length to be more than ever 
present. 

The following is a list of regulations 
which have been proposed for Transmitting 
Stations : 


1. See that your transmitting apparatus 
is sharply tuned. 

2. Make your receiving apparatus as 
selective as possible and learn how to use 
it efficiently. 

3. Observe which stations jam each 
other and use this knowledge when 
transmitting. 

4. Do not transmit at less than twelve 
words per minute except for very short 
periods or in exceptional circumstances. 

5. Observe always Section 64, Opera- 
tors Handbook (issued by G.P.O.) con- 
cerning (a) making your receiving appa- 
ratus as sensitive as possible before 
calling up a station, and (b) listing care- 
fully before calling a station to make sure 
that it is not already engaged. 

6. Never carry out testing work with 
the aerial on that can be done equally 
well with it off. In cases where aerial 
must be connected, always let such tests 
be followed by your call, and avoid busy 
times as far as possible. 

7. Always use the minimum power 
with which communication can be com- 
fortably carried on, vide Handbook. 

8. Stations communicating should care- 
fully tune each other in at the outset, 
even though no other stations are audible. 
This lessens the chance of being jammed. 

9. Use the official abbreviations (QRA, 
QRB, etc.) where applicable to amateur 
stations. Keep conversations as short 
as possible and sign every message, how- 
ever short. 

10. When sending a long message, send 
IMI every 25 words and do not proceed 
until you get “ K” from the receiving 
station. In the event of the latter being 
jammed, less repetition will be necessary. 

11. Refrain from answering a station 
that is calling some other station, unless- 
it is to say that the latter is engaged or 
not working. 

12. Remember that nine times out of 
ten the blame for weak signals lies with 
the receiving station; therefore do not 
increase power until you have his assurance 
that he is in order. 

13. Listen in for a minute after finishing 
a conversation to see whether anyone is 
waiting to call you and indicate your 
desire to communicate with other stations 
by adding to SK, KKK. 

D 
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~The Narborough Plate 


The Tale af a “ Dark Horse," a Muddled Morse Message, and 
a Wireless Mis(sed)fortune. 


By GEORGE J. 


I. 
T was early-closing day, and Jack 
[== while awaiting his chum’s 
efforts at "shutting up shop," was 
lamenting the bad state of their present 
finances, and bitterly complaining of their 
hard luck in general. They were a pair of 
scamps, 'tis true, but perhaps they were 

not entirely to blame. 

Sloebury was as good as its name, and 
these two go-ahead, up-to-date young 
fellows occasionally found time hang very 
heavily upon their hands. Was it to be 
wondered at, therefore, that the “ gentle- 
man" of Biblical reputation and classical 
cognomen should “find some mischief ” 
for their “ idle hands to do " ? 

Lauriston was apprenticed to a Nar- 
borough firm of engineers, and boasted 
his scientific knowledge on all possible 
occasions. The firm had lately undertaken 
the manufacture of amateur wireless sets, 
and in consequence Jack had felt it incum- 
bent upon him to study the science of 
radio-telegraphy. The knowledge thus ac- 
quired was, in course of conversation, 
imparted to his friend Phil Meynell, while 
the possession of an amateur set enabled 
them to put their theories to practical 
tests. Jack's father was the local scout- 
master, who, having been unpressed by his 
son's arguments for the appointment of 
a wireless operator in the company, had 
gone to the expense of a portable set. Jack, 
of course, had been appointed scout operator. 

Meynell, however, was of a literary turn 
of mind. He was in charge of the Sloebury 
office of the county weekly newspaper, the 
Narborough Standard, for which he compiled 
the local news and collected the local 
&dvertisements. The post was something 
of & sinecure, and there was not a great 
deal to do. Meynell, therefore, did not 
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find it inconvenient to give sympathetic ear 
to the recital of his chum's occasional woes, 
for which he was ofttimes able to suggest 
excellent remedies. 

But this afternoon they were both some- 
what “down in the dumps.” As becomes 
all up-to-date young men, Phil and Jack 
were sportsmen, and were not afraid to 
back their fancies. The previous evening 
they had had a straight tip from a mutual 
friend—a trainer in Sir Harry Pacer’s 
stable—as to the merits of  Ananite, 
which was entered for the following Mon- 
day’s big race at Narborough. 

“ It’s a dark 'orse," so went the infor 
mation, “‘ an’ Squire’s doin’ it quietly an’ 
gettin’ big money about it. Take my tip 
an’ git yer shirts on it, but don’t let on as I 
told yer, for it’s more ’en my job’s worth.” 

The boys were full of it, and their tem- 
porary financial embarrassment did but make 
them the more anxious “‘ to have a bit on," 
despite the fact that the state of the ex- 
chequer scarcely permitted any risky invest- 
ments. 

A passing remark from Jack about his 
wireless set gave Phil a flash of inspiration ; 
he therefore paid little heed to his chum’s 
lament on their apparent helplessness. 

" Гуе got it," he said, and with a bound 
he was over the counter, closing the shop 
door before Jack quite realised what was 
happening. 

“Got it!" Jack rejoined. “Got 'em 
sounds more correct; looks like the first 
stage of D.T.’s.” 

“ This is no time for base insinuations,” 
replied Phil dramatically. ‘‘ Away with me 
unto the inner sanctum ; there will 1 unfold 
to you the treasures of my mind." 

Jack's curiosity was aroused, and he 
followed his chum into the little room at 
the back of the shop. lnstinctively they 
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drew up their chairs to the fireplace, de- 
posited their heels on the mantelpiece, and 
lit their pipes. After a long pull Phil took 
the pipe from between his teeth and said 
thoughtfully : 

“ Yes, it’s a grand idea ; but we'll require 
а double set.” 

" A double set of what?” asked Jack 
sceptically ; for at the mention of “ set" 
he had a vision of Phil working the three- 
card trick or some similar swindle. 

‘ Why, a double set of wireless apparatus, 
of course," replied he. 

" Wireless apparatus! Why, what the 
dickens would be the good of that to us?” 

" Good? I should say about one bun- 
dred pounds’ worth of ‘ good ’ if it comes off. 
Look here; it struck me that if one of us 
went to Narborough with the portable 
set next Monday, he could watch the race 
and flash back the name of the big winner 
to the other one here in time to get the money 
on with old Smith. lf so, why not ? " 

“Great Scott!" ejaculated Lauriston. 
" What a grand idea! That would make 
the thing a cert." 

“ I should just think it would," said his 
chum. “ What d'you say if we go right 
into it ? " 

And then the plot began to mature. 
“Оа Smith" was a bookmakers’ local 
agent who took money and paid out the same 
on behalf of Messrs. Twister & Swindler, 
commission agents, of a Continental address 
and questionable reputation. Smith had a 
very poor opinion of the sporting instincts 
of our heroes, whom in his lighter moments 
he was wont to term “ the couple о” pies," 
and, to judge from the net returns for their 
investments, his opinion seemed to be 
thoroughly justified. Needless to say, much 
of the hard-earned wealth invested by the 
said “ pies" rarely found its way to the 
Continent, but remained in the vicinity 
of Sloebury, and to the credit of Smith. 

Smith was, nevertheless, an obliging 
agent. He would take into consideration 
the fact that there was no telegraph office 
nearer than Hunterford, a market town 
six miles away, and that his “ wires " were 
usually half an hour late in delivery either 
way, and as long as ready money was forth- 
coming he would occasionally accept bets 
after the hour at which the race was due to 
be run. You could “do” your fancy for 
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the 1.30 up to about 2 o'clock with Smith, 
so obliging was he at times. Now, the two 
“© pies," or, at least, one of them, had re- 
membered this, and determined to profit 
thereby. 

This was to be the modus operandi. 
Jack was to borrow from the works tem- 
porarily a set of apparatus, which was to 
be fitted up upon the editorial roof. On 
the day of the races Jack, as the better 
acquainted with sending, was to attend the 
meeting, while Phil would receive from the 
roof. The latter was to have the money 
ready and get it on with Smith in the usual 
way, with the usual excuses for being late. 
As soon, therefore, as the name of the winner 
had been passed through, everything would 
depend upon Phil; but if all went well the 
boys would find themselves petty million- 
aires by Tuesday morning. 

Such was the outline of the plot, and the 
necessary preliminary arrangements occu- 
pied the conspirators till far into the night. 
Then they parted—the one to face an angry 
parent and explain his nocturnal sojourn, 
the other to retire to his own little bed- 
chamber and “dream dreams" of pluto- 
crean wealth in store. 

Before the fateful day of the race arrived 
Phil spent every moment of his spare time 
in frenzied efforts to improve a rather weak 
knowledge of the Morse code, and on the 
Sunday Jack fitted up the portable set 
in а little bungalow near the course at 
Narborough. 

II. | 

It was Monday, and all Sloebury was 
deserted. Shops were closed, business was 
suspended, and everyone, with the exception 
of a couple of barmaids at the local “ hotel," 
old Smith the “bookie,” and one or two others 
of no consequence, had early donned their 
best attire and taken their departure down 
the road which led to the light railway ; for 
was it not the day of the races—the Nar- 
borough Plate, the one day in the year when 
Sloebury woke up and realised that it lived ? 
With some of the local celebrities this day 
ranked as the “ day of days," with others 
it came upon equal footing with the harvest 
thanksgiving (another exciting holiday), 
while with all in general it was counted 
worthy to rank as a bank holiday; and so 
Sloebury was deserted. 

Toddling down the High Street towards 
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the “Flying Angel,” old Smith was amazed to 
see Phil Meynell standing at the office door. 

“ What, Meynell,” said he, “ not gone to 
Narborough ! how’s that ? ” 

“ Didn't run to it, old man," replied 
Meynell. “ То tell you the truth, I've been 
expecting a ‘sub’ from the head office so 
as to have had a bit on with you, but I 
suppose, with my usual luck, it'll come just 
after the bally race is over.” 

" Got anything in your eye, then?" 
asked Smith. 

‘ Well, I want to ‘do’ Ananite if the 

‘dibs’ come in time,” said Phil. 

“ What's it running in ? " asked Smith. 

“ Two o'clock," answered Meynell. 

“ Well, I'll stand by you till quarter-past 
if you like ; but mind,” cautioned Smith, 
“ not a minute later.” 

“ Right, oh! You're a brick! 
shall I find you ? ” 

" At the ‘Flying Angel,’ bar parlour,” 
replied Smith. 

“ Good iron,” 
there." 

With this he went inside the office and 
closed the door with a chuckle. Smith 
continued on his way to the * Angel." 

Up to the roof Phil made his way to 
await the trial call from Jack, for it had been 
arranged that his friend should “ call up” 
Sloebury about mid-day to say how things 
stood. Punctually on the stroke of twelve, 
the buzz-buzz commenced. 

* Phil, Phil ! " came the call. 

“ Hello ! " went the reply. 

“ Working all right ? ” 

^ Seems like it. How's things? 
the same ? " 

" Yes; Ananite still at а good price. 
Be on the ready at two prompt." 

“ Right.” 

Then silence. 

Ananite now stood at ten to once. 
True, she was the property of Sir Harry 
Pacer, the rural magnate, but as that 
worthy, however philanthropic, was not 
accustomed to leading in winners, very few 
people were prepared to stand or fall by 
the Squire's horse, and gave their favour to 
Pat, the property of а  Mosschester 
Irish brewer. 

Time seemed to pass slowly as Phil sat 
thinking of the fortune they would have 
made by the morning. The boys between 


Where 


answered Phil, “ГИ be 


Still 
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them had mustered a “fiver,” which, 
although due for other things, they were 
to put on “to win.” If, pondered Phil, 
Ananite kept her price, there would be 
fifty-five pounds to pick up—fifty-five 
pounds! Then the tempter whispered, 
“ Why not make a bit more?” Phil 
reflected that he had quite another £5 of 
advertisement money in the safe. Why not 
borrow it? Ah, banish the thought! 
But the thought would not be banished ; 
it had come to stay, and stay it did. It 
was not to be wondered at, therefore, that 
after an unsuccessful wrestling with prin- 
ciples far too utopian for his small soul, 
Phil went to the safe and added the prepaid 
advertisement money to his own fund. 

Ding-dong, ding-dong ; it was the village 
Big Ben announcing the hour. Boom, 
boom ; two heavy chimes, and the anxious 
operator knew that over there beyond the 
hills horses were flying along the racecourse 
to the excited shouts of the spectators. 
All his faculties were on the alert to receive 
the message, and as he waited he saw, in 
his mind’s eye, horses making for the winning- 
post. He saw the Squire’s colours flash out 
in the sunlight, well ahead; he heard the 
shouts of thousands of triumphant 
“ backers "—'* Ananite, Ananite, she wins, 
she ...." And then 

“ Phil, Phil ! " came the call. 

B Here, " went back the reply. 

Then slowly the name of the successful 
horse was sent in Morse through the ether 
to the impatient operator at Sloebury. 

- — (dot, dash). “ That’s‘ A,’ " reflected 
Phil 


— - (dash, dot). “That’s ‘N’” And 
80 it was written. : 
- — (dot, dash) “‘A’ again! Oh, 


Jack, you are slow! I could have sent 
quicker myself." 

— - (dash, dot). “ Another ' N. Hurry 
up, yon Josser; you'll have the quarter go 
soon ! 


- - (dot, dot). “ ‘1’ Why, I do believe 


— (dash) “‘T,’ it’s the Squire’s . . ." 

- (dot). “ ‘KE.’ Good iron!" shouted 
Phil, as he pulled off the receivers, having 
hardly awaited the final dot of the message. 
Seizing his cap, he made for the “ Flying 
Angel " as though he himself were endowed 
with that happy spirit’s means of transit. 
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In the bar parlour he found Smith, and, 
not without some little difficulty, he got 
the “tenner” on to Ananite. Visions 
of a big haul in the event of a “ lose " and 
of a very nasty letter from the Continent 
in the event of a win floated before Smith’s 
mind ; but the big haul triumphed. 


Thoughts of glorious times in store filled 
Meynell’s brain as he made his way back to 
the office. He ran off in his mind a splendid 
article for the following Friday’s Telegraph 
on the great benefits of “ wireless,” and made 
plans for a fine time on the strength of the 
hundred pound win. The hours passed 
all too slowly till his chum’s return, but 
at last the train was in, and Jack and he 
were making towards the editorial offices 
in deep but eloquent silence. 

Not until they were safely within and had 
locked the door did either venture to 
speak. | 

“Did you get the money on all right ? ” 
said Jack, opening up conversation. 

“What do you think," replied Phil; 
“ but I'd a run for it. How'd it go? " 

* Fine," answered Jack. “ Winner came 
up handsome at the last few yards and won 
by a short head." 

“Short head!” said Phil. 
she’d have the field to herself." 

“She! The winner was a ‘he.’ Every- 
body had money on it, so the odds are not 
great," laughed Jack. 

* Not great! I thought it was a ten to 
one chance." 

* Ten to one!" said Jack. 
was favourite ! "' 

“Favourite! But I thought . . . didn't 
you send? . . . Here, what did you send 
me ? " came from Phil in fits and starts. 

“ What did I send?” replied Jack, 
surprised. “ Why, the winner, of course ! 
Pat!” 

* But I got Ananite." 

* Ananite! Why she was nowhere. I 
saw that... Here, I say, don't forget 
that's not yours, you know." This to Phil, 
who, &t the name of the winner, had com- 
menced to handle the apparatus very 
roughly. 


“ I thought 


“ Why, he 
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“Not mine!" he exclaimed. “I know 
it’s not; I wish Га never seen the bally 
thing. You sent me Ananite, you know 
you did; I've got it in black and white. I 
even waited for the final * е, before moving. 
Anyhow, I got all we had on to Ananite 
and a bit of somebody else's as well, that's 
all." 

* Eh, what! Holy Moses!” ejaculated 
Lauriston. 

And they sat down to think things out. 
Phil blamed Jack for bad sending, and 
showed how he had received : 

A N A N I T E 
But Jack proved that it all came about 
through Phil’s bad reading and forgetfulness 
of the V E territorial signal which they had 
arranged to send as a blind at the end of the 
message, for what he had actually sent was: 


e ——— = о = eae — — 


Р A Т, V E | 

Next morning Phil left for the metropolis 
carrying a small parcel, ostensibly special 
“ copy ” for the head office. It was noticed, 
however, that on the following Sunday 
Phil wore his week-day suit and that J ack 
no longer sported his fine gold watch. 
That week the Narborough Standard printed 
an anonymous but lengthy contribution 
which was little more than a violent diatribe 
on wireless telegraphy, which, the writer 
pointed out, had become the craze of a public 
bitten with a mania for novelty. The 
inefficiency of its service was commented 
upon, and the writer concluded with а 
passionate appeal for the support of the 
older but more accurate series of line wires 
and cables. 

But among the correspondence was 8 
letter from the scoutmaster of a neigh- 
bouring village troop informing the editor 
how a scout operator had picked up а call 
on the day of the races, two minutes after 
the finish of the big race, announcing 
* Pat" as the winner. 

Sloebury readers found these two con- 
tributions somewhat conflicting, and even 
the local wireless experts, when consulted, 
could offer no solution of the problem. 
Old Smith thought he knew, but he said 
nothing. 


——— 


————— 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


(Second Course) 


(II) The Staying and Erection of Portable 
Masts 


(The article in the March number completed the first course of instruction. The present is the second of a new series 

of articles, which will deal chiefly with the application of the principles of wireleas telegraphy. Those who have not 

studied that series are advised to obtain a copy of “The Elementary Principles of Wirelees Telegraphy," which is 

now published, price ls. net, and to master the contents before taking up the course of instruction commencing 
with the present article. An announcement concerning the second examination will be made shortly.] 


various stresses which the masts sup- 

porting wireless aerials are required to 
withstand, and we showed how the strength 
of the mast could be economically increased 
by staying it at suitable intervals, and by 
making the mast hollow and increasing its 
diameter. 


IE the May article we considered the 


Mast Stays. 


707. The material of which the stays are 
made depends entirely upon circumstances. 
For portable masts the stays must be very 
flexible, as they have to be coiled up on to 
drums when the mast is dismantled. 

For masts up to 30 feet in height rope 
stays are the most suitable. For masts 
higher than 30 feet, however, it is better to 
use metal stays, because rope shrinks badly 
when it is wet and stretches again when dry, 
the result being that if a mast has been 
erected when everything is dry a shower of 
rain will shrink a long stay sufficiently to 
pull an anchor peg out of tho ground and 
allow the mast to fall. If, on the other hand, 
the stays are adjusted when they are wet 
they will stretch as tney get dry and allow 
the mast to buckle badly and perhaps 
break. 

For long stays, then, metal should always 
be used and phosphor bronze is found to be 
the best metal for the purpose, although 
somewhat expensive. It has very nearly the 
same tensile strength as steel, and will not 
corrode or rust when exposed to the atmo- 
sphere. Steel can, of course, be galvanised 
to stop rusting, but this reduces its strength 
very considerably, more especially in the 
case of finely stranded wires such as would 
be used. 


In order to make the metal stays flexible 
they are made up of many strands of fine 
wire. 

708. When metal stays are used they 
must be carefully insulated from the earth, 
otherwise oscillatory currents will be in- 
duced in them on account of their proximity 
to the aerial, and they would thus absorb 
a large proportion of the transmitted energy, 
and thereby reduce the range of the station. 


Fig. 1. 


The insulation of stays does not, however, . 
require to be of a very high order, a short 
length of rope being in most cases quite 
sufficient ; for even when wet its resistance 
will be sufficiently high to stop any oscilla- 
tory currents in the stays. Although in this 
case there will be a certain amount of leakage 
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to earth, the energy thus absorbed would 
not be sufficient to affect the efficiency of 
the station to any appreciable extent. 

709. In tall masts of 200 feet upwards, 
where the stays are necessarily long, it is 
usual to divide the stays into two or more 
sections with rope lanyards, as shown in 
Fig. 1. 


Wire sfay. 


Pulley 


— Ash cleat 


Anchor pe. 


Fig. 2. 


In the case of portable masts which rarely 


exceed 70 feet or 100 feet in height this 


division of stays is quite unnecessary, and 
an insulator consisting of a piece of rope 
between the stay and the anchor peg is quite 
sufficient. 

Some means of adjusting the length of the 
stays is necessary, and it is usual to make 
this piece of rope serve the two purposes of 
insulating the stay and providing a means 
of adjusting its length, as shown in 
Fig. 2. 

710. In the case of wooden masts no 
insulation is necessary at the upper end of 
the stay, but in the case of steel masts 
the insulation of the stay from the mast 
is even more important than the insu- 
lation of the stay from the ground. 
The reason for this is obvious by glancing 
at Fig. 3, when it will be seen that unless the 
stays are insulated at the point marked “ А” 
the stays, together with the mast, form a fair- 
sized umbrella aerial, connected to earth 
through the mast, the stays forming the 
radial wires of the aerial and the mast 
forming the down lead. This would absorb 
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a very large amount of the energy radiated 
from the aerial proper. 


A 


In the case of steel masts, therefore, it is 
necessary to insert insulators between the 
mast and the stay. For portable masts а 
length of about six inches of rope serves the 
purpose very well, as shown in Fig. 4. 


Fig. 4. 


ERECTION OF PORTARLE Masts. 


711. It is important to understand 
thoroughly the erection of portable masts. 
The cause of nearly every case of breakage 
that has come to our notice has been due to 
carelessness or ignorance while erecting the 
mast. 

Telescopic masts are erected in a variety 
of different ways, according to their design ; 
but as telescopic masts are for many reasons 
unsuitable for portable work (vide para- 
graph 703), and as the space at our disposal is 
limited, we will not describe any particular 
method in detail. 

Suffice it to say that in most cases tele- 
scopic masts are used only to support umbrella 
aerials on account of their lack of stiffness, 
and the method usually adopted to hoist 
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them is to set the telescopic mast up in a 
vertical position as shown in Fig. 5, and after 


—— 
— 


Fig. 5. 


atéaching the aerial wires to the top section, 
as shown, the mast is hoisted section by 
section, commencing with the top section, 
until the whole mast is extended. 

With tall masts erected in this manner, it 
is necessary for a man to be stationed at 
each aerial wire to pay out the wire gradually 
as the mast is erected. 

712. Sectional masts under 30 ft. or 35 ft. 
in height can be erected in two ways. 

If the mast is to support an umbrella 
aerial, the best way is to first peg the aerial 


Fig. 6. 


out radially, as shown in Fig. 6, leaving 
about 3 ft. of slack in each wire. 
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The top section of the mast is then 
attached to the centre point, or junction, of 
the aerial wires, and the mast pushed up 
gection by section in much the same way as a 
chimney sweep pushes his broom up a 
chimney. 

The reason for leaving 3 ft. of slack when 
pegging out the aerial wires is because the 
distance from the top of a mast to any one 
of the pegs increases as its height is increased, 
so by allowing sufficient slack to begin with, 
it is unnecessary for anyone to stand at the 
pegs and pay out the wire while the mast 
18 being erected. 


Fig. 7. 


The other way of erecting short sectional 
masts is to join all the sections together and 
lay out tbe whole mast on the ground with 
its base at the point where the mast is to be 
erected, and after attaching the side stays of 
the mast to their respective anchor pegs, one 
man pulls on the front stays while another 
lifts the top end of the mast off the ground 
and walks the mast up like a ladder, as shown 
in Fig. 7. 

When masts are erected in this way, it is 
most important that the mast is laid out on 
the ground correctly and that the pegs are 
correctly placed relatively to the foot of the 
mast. 
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In order to facilitate getting the pegs in 
the correct position, an instrument called a 
* peg marker ?? is usually supplied. 

This consists of a four-armed peg, each 
arm about 4 in. long, with a central spike 
for sticking in the ground, as shown 
in Fig. 8. To the centre of the peg 


mr m 


Fig. 8. 


marker is attached a cord finishing with a 
small spike, the length of the cord being 
exactly the distance from the foot of the 
mast to any one of the pegs. This distance 
is usually half the height of the mast (vide 
paragraph 705). 

The four arms of the peg marker being at 
right angles to one another give the direction 
of each peg, assuming that there are four 
pegs to the mast, so by getting the cord in 
line with each of the four arms in turn, and 
marking the point thus found with the end 
of the cord, a peg can be struck in at each 
of these points. 

The mast should then be laid on the ground 
with its foot exactly at the point which was 
occupied by the peg marker, and the direc- 
tion of the mast should be such that it lies 
close to one of the anchor pegs, vide Fig. 9. 

Two side stays are then hooked to their 
respective pegs on each side of the mast, 
and all slack taken up. The two under 
stays are also hooked on to the anchor peg 
close to which the mast is lying. This is 
to prevent any chance of the mast falling 
over beyond the vertical position when 
being erected. 

Masts over 30 ft. or 35 ft. in height cannot 
be erected by hand in this way on account 
of their weight and the short leverage which 
it is possible to obtain for pulling on the 
stays when the mast is being erected. 

718. Sectional masts more than 85 ft. 
in height, therefore, are erected by means 
of a derrick usually made up of two or more 
mast sections. It is usual to make the der- 
rick about one-third the height of the mast, 
this being found a convenient length. 

Each mast is provided with four anchor 
pegs (1, 2, 3 and 4, Fig. 10) for the attach- 
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ment of the guys, and a fifth peg (5, Fig. 10) 
for the attachment of the aerial halyard. 

In addition to these, there is a pivot peg 
(D, Fig. 10) in the centre, on which the foot 
of the mast.gtands, а mast shoe (B, Fig. 10) 
which fits the foot of the mast to the pivot 
peg, а derrick shoe (E, Fig. 10) which fits the 
foot of the derrick to the foot of the mast, 
and an auxiliary bearing plate (A, Fig. 10) 
which prevents the pivot peg from sinking 
into the ground with the weight of the mast. 


Anchor Peg 4d. 


Fig. 9. 


The peg marker is pressed into the ground 
with its four arms (A, B, C, D, Fig. 11) 
lying flat on the ground in such a way that 
a line drawn through the centre of the 
marker in the direction in which it is intended 
to erect the aerial, would roughly bisect the 
angle between any two arms of the peg 
marker (see Fig. 11). 

The cord (E, Fig. 11) attached to the 
peg marker, the length of which gives 
accurately the distance from the foot of the 
mast to the anchor peg, is extended to its 
full length until it is in line with one of the 
four arms of the peg marker, and the first 
peg (1, Fig. 10) is hammered into the ground 
at the point marked by the end of the cord. 

The cord is then carried round the peg 
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marker in а circular direction until it comes 
in line with the second arm, and the second 
peg (2, Fig. 10) similarly hammered into 
the ground at this point. 

It is well to mention here that owing to 
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Fig. 10. 


the shortness of the arms of the peg marker, 
it 18 quite easy to make a comparatively 
serious mistake in the exact angular position 
of this peg, the result of which will be that 
when the mast is first erected it will not 
stand exactly vertical; but this, although 
wasting & certain amount of time, can easily 
be remedied by adjusting the guys. It is 
therefore advisable to measure this angle as 
accurately as the peg marker will allow. 

The cord is then again carried round the peg 
marker, but in this case the angular position 
is not taken from the arm of the peg marker, 
but from the first peg, and great care must 
be taken that this third peg (8, Fig. 10) is 
exactly in line with the marker and the 
first peg. 
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It is an easy matter to get the third peg 
very accurately in line with the peg marker 
and the first peg, but carelessness in this 
point is apt to have very serious conse- 
quences when erecting or lowering the 
mast, because, if the foot of 
the mast does not lie exactly in 
the line drawn between any two 
opposite pegs, whilst the mast 
is being erected or lowered, the 
stays attached to these two pegs 
will gradually become tighter and 
tighter as the erection or lowering 
proceeds, thus putting a very 
great strain on the stays and on 
the mast itself. 

The fourth peg (4, Fig. 10) is 
marked out in the same manner 
as the third peg—t.e., by getting 
it exactly in line with the peg 
marker and the second peg. 

The fifth or halyard peg (5, 
Fig. 10) is stuck into the ground 
between two of the other pegs 
on the side of the mast opposite 
to the aerial. 

The distance of this peg from 
the mast should be as great as 
convenient, as the further it 
is away from the mast the less 
strain will be put on the mast 
when the aerial is hauled up 
(vide paragraph 705). A  satis- 
factory distance is between 15 
and 20 yards. 

The pivot peg (D, Fig. 10) 
should then be struck into the 
ground in the exact position 
previously occupied by the peg 
marker, taking “care that the auxiliary 
bearing plate (A, Fig. 10) is placed 
on the ground underneath the pivot peg. 

The mast sections are then plugged to- 
gether and laid on the ground with a stay- 
plate between every other section, assuming 
that six sections form a mast, and care 
should be taken to see that the mast lies 
close to the first anchor peg, as shown in the 
drawing. 

The two sections forming the dernck 
are then laid at right angles to the 
mast, 3.е., towards the second anchor 
peg, and {ће | foot of the derrick is 
fitted into the derrick shoe (E, Fig. 10), 
which in turn is fitted to a turntable 
(C, Fig. 10), which allows the derrick 
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to be hoisted (later) into a vertical 
position. 

The mast is now ready for staying. This 
is done by attaching two sets of side stays 
by means of stay adjusters (K, Fig. 10), one 
set to the second peg and the third set to 


o- 
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Fig. 11. 


the fourth peg. When tbis is done that set 
of stays which will eventually be attached 
to the third anchor peg when the mast is 
erected is laid on the ground and attached 


temporarily to the head of the derrick, 


To 7 ue 


Out ue 
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while the fourth set of stays are left lying 
slack on the ground with their ends attached 
through the guy adjusters to the first anchor 


g. 
When this is accomplished, the derrick, 
to the head of which is attached a set of 
stays, is lifted and 

erected into a vertical 

position, and is then 

stayed in this position 


р by temporary stays 
7 to the second and 
^ fourth pegs. 


Further, a halyard 
(Q, Fig. 10) passing 
through & pulley block 
fixed to the head of 
the derrick is attached 
at one end to the 
third anchor peg, and 
two or more men pull 
on the free end of the 
halyard. 

As these men pull, 
the mast will be raised 
until it stands in a 
vertical position, and it 
is prevented from fall- 
ing over towards the 
derrick by the stays 


which are attached 
to the first anchor 
peg. 


As soon as the mast 

is vertical the stays 

which are attached to the head of the derrick 

are removed carefully one by one and 

attached to the third anchor peg, and all 

stays can be adjusted and tightened by 
means of the stay adjusters. 
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The above 1з а facsimile of а wircless message sent by Field-Marshal Str John French, 
when he visited the Boy Scouts’ Wireless Stand at the Children’s Welfare Exhibition 
held in London last month. 
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HE provision of motor-boats for 
| ocean-going liners will probably open 
a new era in the development and 
equipment for the saving of life at sea. The 
Board of Trade Departmental Committee 
on Ships’ Boats and Davits recommended 
the provision of these boats and they have 
already been introduced by the Allan Line 
of steamships on board their two new liners 
Alsatian and Calgarran. These vessels are 
furnished with motor lifeboats which were 
built by MacLaren Brothers and fitted with 
Marconi Wireless Telegraph Apparatus. 
Two motor boats 
have been built by 
Messrs. John I.Thorny- 
croft & Co. for the 
R.M.S. Aquitania, the 
latest addition to 
the Cunard fleet. The 
dimensions of these 
boats are: length, 30 
ft. ; breadth, 9 ft. 6 in.; 
depth, 4 ft. 6 in. ; and 
each is fitted with a 
Thornycroft Paraffin 
Motor developing 30 
b.h.p. These motors 
are — arranged {о 
start on petrol until 
the vaporiser is suffi- 
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ciently heated, and then turned over to 
paraffin, thus ensuring an immediate start. 

The design is a distinct departure from the 
usual type of ships boat, its primary 
function being to tow away the ordinary 
rowing lifeboats from the scene of a disaster. 
Each of the two boats carried on the Aqui- 
tania would be able to tow a considerable 
number of boats. The wide beam and 
specially designed lines make them excellent 
sea boats. 

A cabin is fitted amidships, housing the 


‘motor: the forward end is divided off by a 


sound-proof bulkhead 
forming a room for 


the Marconi wireless 
apparatus. These 
compartments are 


lighted by eight port- 
holes, and ventilated 
from the roof by 
mushroom ventilators. 

In addition to the 
function of towing, 
each boat is fitted 
with accommodation 
for medical chests, 
blankets and food 
supplies; thus in time 


The Marconi Lifeboat Set. View of the exterior. of emergency the com- 
of the Box containing the Apparatus, 


fort of the passengers 
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in the smaller boats are to some extent 
arranged for. 


An important feature with this type of 
craft is the wireless installation already 
referred to, by means of which the boats 
can be kept in touch with other vessels in 
the line of shipping. The sets supplied to 
the Aquitania boats transmit on a wave 
length of 300 metres and receive on a wave 
length of 600 metres. The aerial is of the 
L type, 25 ft. long and 25 ft. high, composed 
of four wires supported on wood spreaders. 
The horizontal portion of the aerial is 
insulated from the mast hal- 
yards by means of single ebonite 
rod insulators. Earth connection 
is obtained from some part of 
the engine near the propeller 
shaft. The transmitting and 
receiving apparatus is all con- 
tained in one aluminium water- 
tight. box. Externally, this box 
has a driving handle from the 
magnetic detector, and, where 
the alternator is hand-driven, ` 
another handle is provided for 
the purpose. A small alternator, 
driven by the engine, supplies 
current for the wireless telegraph 
apparatus. Anarrangementisalso 
provided 
for driving 
the dynamo ! 
by hand should the engine power 
not be available. 

The magnetic detector 1з 
provided with an aerial tuning 
inductance coil, which, with the 
jigger secondary and aerial, tune Ў 
to 600 metres. If 300 metres is с» 
required a tapping is made on 
the inductance. An earth gap 
is provided and one change over is therefore 
necessary from transmitting to receiving. 

The aocompanying illustrations will give 
a good idea of the compactness of the 
newly-designed Marconi apparatus for life- 
boats, and the exhaustive tests to which 
it has been submitted on the Aquitania 
boats justify the high expectations that have 
been placed upon it. The whole of the 
apparatus is contained in the one box, which 
occupies very little room, and is watertight. 
The latter is an important advantage, for 
in the unfortunate circumstance of a liner's 
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motor boats being called upon to perform the 
work of life-saving, the weather conditions 
are likely to be very far from ideal, and the 
robustness of the wireless telegraph equip- 
ment and its ability to weather the fiercest 
gales will alone bring out its highest utility. 
The need for motor-driven boats equipped 
with telegraph apparatus has been again and 
again emphasised. 

We remember only too well how in the 
case of a disaster at sea the different boats, 
after leaving the ship, become very scattered. 
some being overloaded. With a boat as 
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View of the Interioriof the Box. 


described above, in a moment of crisis the 
whole complement of the shipwrecked 
boat's lifeboats could be shepherded and 
cared for until the arrival of outside help, 
summoned and guided to the scene of disaster 
by wireless telegraphy. 


Mr. Jack Binns, who was formerly a wire- 
less operator, has been awarded in the 
American Courts $12,500 in a suit against a 
moving-picture concern which exploited a 
false portrait of Mr. Binns in connection 
with a shipping disaster in 1909. 
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Practical Hints for Amateurs. 


An Interchangeable Circuit System for an Experimental 
Wireless Receiving Station. 


By F. WALFORD PERRY. 


HE following particulars of an 
| interchangeable circuit system de- 
signed and invented by the writer 

may be of interest. 

A wireless receiver which is permanently 
connected up in one circuit, no matter how 
efficient it may prove, is of little use to the 
serious experimenter, inasmuch that the 
utmost intensity of any given radiation can 


only be obtained with every instrument in . 


the circuit, whereas under varying circum- 


stances one or more of the units in a circuit , 


when cut temporarily out, would result in 
the reception of better signals. 

It is, of course, quite possible to change 
over the wiring of a permanent circuit 
station, but by the time that this has been 
carried out the station to whom you may be 
tuned has ceased operation and conse- 
quently this crude way of experimenting 
proves unsatisfactory. 

With the use of an interchangeable circuit 
system such as shown on the diagram 
on p. 189, an operator is enabled to cut 
out or introduce any of the instruments 
included by the simple operation of the 
various switches shown at the top of the 
diagram. This can be carried out so rapidly 
that scarcely a single word of a message is 
missed, as three complete circuits can be 
introduced on to the same radiations in the 
course of a few seconds, while the switch 
operating the potentiometer and batteries 
enables a current to be passed through any 
of the circuits desired. 

The diagram shows the interchangeable 
system in its simplest form and is only 
intended as a guide ; for instance, a series of 
different detectors could be included under 
a three- or six-way switch control between 
the connections shown for the one detector 
illustrated. Then, again, ап oscillation 
transformer can be included in the circuits, 
when the existing inductance would become 


a loading coil for long waves, or the trans- 
former can be connected through a switch 
to the circuits so that it can be included or 
not, as desired. Numerous other improve- 
ments will suggest themselves to the 
advanced experimenter, while а receiver 
built in accordance with the diagram will 
be more useful to the experimenter 
than the stereotyped form of instrument. 
For the most satisfactory results on the 
existing connections shown, the writer 


.advises the дзе of a variable condenser with 


a maximuin capacity of ‘01 m.f., a blocking 
condenser with a capacity of :002 m.f., 
Phones with a total resistance of 3,000 ohms, 
and & zincite-copper pyrites detector. 

Other detectors advised for connection 
through a way switch are: Zincite-bornite, 
Zincite-tellunum, canbqrundum and point, 
silicon and point, and a reliable electrolytic. 

Another blocking condenser can also be 
included through a switch; the capacity 
of same should be :005 m.f. This will make 
it possible to use either the lower or higher 
capacity on any circuit as desired. 

The battery shown in the diagram should 
be included in the circuit through the 
potentiometer, which should have.a maxi- 
mum resistance of 300 ohms. 

For the best resulta wire the whole station 
with No. 20 insulated lighting wire. 

The switches (Tumbler Electric Light 
Pattern) shown at the top of diagram all 
bear one or more coloured discs above 
them, so that any one complete circuit 
can instantly be detected and operated by 
closing all switches above which appears the 
colour representing the circuit desired, while 
the other switches would remain open. To 
change the circuit you simply open all the 
previously closed switches and close those 
bearing the colour of the next circuit 
desired. Details of the connections are all 
set out in the table at the side of diagram. 
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The Amateur Handyman 


A Switch-Controlled Loose-Coupler. 
By J. Е. І. Совкетт. 


М amateurs wireless receiving 
А = depends largely on Ње 
efficiency of the tuning apparatus, 
which should be loose-coupled. The loose- 
coupler used by most amateurs employs 
sliders on the primary coil to vary the 
inductance. These in time wear away the 
wire and fill the intervening spaces with 
minute grains of metal, thus weakening the 
insulation. The transformer described below 
overcomes this objection and obviates the 
use of cardboard coils, which are not at 
every amateur’s disposal. 
The primary coil should be constructed 
first. Two pieces of wood, 5] inches by 


support C, 2 inches by 5 inches. The whole 
should then be stained and the dowels 
treated with 
varnish, 
: |j which forms 
a good, cheap 
insulation. 
The pri- 
mary is 
wound with 
312 feet of 
No. 22 en- 
amelled wire, 
twelve taps 
being taken 
nearly every 4 inch of the coil to twelve 
points of the switch D, thus leaving 
about 14 inch over. This is tapped every 


Fig. 1. 


64 inches and 3 inch thick, are cut, 
forming the ends of the coil, connected by 
four }-inch dowel sticks, upon which the wire 
is wound, and placed in a square, 1 inch from 
the edge of the wood, as shown in Fig. 2. 
One of the pieces of wood, marked A, Fig. 1, 
has its centre cut out for a 4-inch all round, 
to allow for the secondary to enter. 

The secondary coil is made of a piece of 


wood, 5 inches by 5 inches and # inch thick, m 


three turns, the taps being brought to switch 
E, the handle of which can be made of a 


which is joined to a piece 4} inches by ————© О 


4% inches, also § inch thick, by dowel as 
above. This is connected to primary coil by 
ешш it along two dowels placed in В, 
Fig. 1 


, and connected to the base by the 
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piece of ebonite and the switch-points of 
nuts and bolts. 

The secondary is wound with 610 feet of 
No. 30 wire, the tappings being brought to 
a switch on F. The best method of tapping 
is to leave a loop when winding, bring this 
to the switch-point, and there solder it. The 
handles of these switches are connected to 
the two terminals PP, Fig. 2, and the 
secondary wiring to SS. The wiring is 
shown in Fig. 3. 

The tuning is first on switch D, then on E. 
One switch, employing about twenty points, 
can be used in place of two switches if the 
latter is beyond the means of the amateur. 


A Tuning Coil. 
R. MEGSON has furnished us 
with the following particulars of 
the tuning coil referred to by him 
in our April, 1913, number: Say 6 inches 
diameter, wound with 28 enamelled or silk- 
covered wire. Two turns between stud 1 
and stud 2, two turns between stud 2 and 3, 
and so on up to eleventh stud ; then between 
11 and 12 are twenty turns, up to last stud. 


{=~ 
l 


This, by the method of units and tenths, 
gives 100 variations. E—earth switch 
common to all studs and slides over the other 
two switches. A—aerial switch. D—detector 
switch. 


Aerial Construction. 
By F. J. V. 


ERIALS must be so modified to 

Д = their surroundings that it is 
difficult to generalise, but the con- 

ditions usually met by amateurs may be 
roughly divided into (a) those cases in 
which on account of restricted area one 
very high support is required, and (b) those 
in which two supports of medium height 
can be erected at a suitable distance apart. 
Under the first heading the umbrella 


type is the best to adopt, and for all- 
round experimental work it will be found 
very efficient. The total height should 
not be less than 60 
feet, and this is best 
attained by using a 
pyramidal lattice 
tower constructed of 
lł-inch by  1-inch 
slater’s battens, which 
can be obtained at }d. 
the foot run. 

The construction 
shown in Fig. 1 is 
suitable for towers up 
to 60 feet ; screws are 
used throughout, the 
internal cross pieces 
merely having their 
ends cut V-shaped and 
then driven into place. 
Stays of galvanised 
iron fencing wire 
should be fixed at all 
four corners every 20 
feet up. If insulated 
at both ends with 
strain insulators the 
stays may form part of 
the umbrella, although 
this is not to Бе 
recommended. Two 
persons can easily 
handle towers of this 
size, and their fixing 
will be found much easier than poles of the 
same dimensions. 

In the second case, where we have more 
space at our disposal, either smaller lattice 
towers or plain poles may be used. A 
very strong yet light pole can be made by 
screwing three slater’s battens together 
the lengths of the first three being so 
adjusted that the joints do not coincide. 
Two- or four-wire Admiralty type aerials 
are most popular in these cases, but the 
multi-wired “ sausage " type deserves atten- 
tion. It can be constructed from a child's 
large wooden hoop at either end, and inter- 
vening supports made by undoing a large 
hoop and cutting the layers so that each 
forms a complete large but thin hoop. For 
experimental purposes an umbrella aerial 
may be also fixed to one tower or pole, 
provided that one aerial is entirely insulated 
while the other is working. 
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QUESTIONS AND ANSWERS 


(Conducted by H. DOBELL.) 


Readers are invited to send questions on technical and general problems 

that arise $n the course of their work or in their study. Such questions 

must be accompanied by the name and address of the writer, otherwise 
they will remain unanswered. 


I. F. I. (London) is another of those who are troubled 
with & continuous humming noise from the electric light 
leads in his house. We can only refer him to our reply 
to J. M. P. in our April number, adding that as a desperate 
last resource he might try constructing & cage of metal 
gauze to enclose completely himself and his instrumenta. 


C. E. C. (Sheffield) asks which of the two is the better: 
Carborundum between two carbon blocks or carborundum 
and steel point (ie, for platinised crystals). For our 
own part we know of nothing better than a properly 
selected carborundum crystal, mounted in soft metal in a 
cup, with its sensitive point pressing on a steel plate. 

R. D. (Bristol)—What capacity blocking condenser 
shoald I use with a pair of 'phones 3,500 ohms each ? 

Answers.—This might be variable in three steps, arranged 
so that any one value can be used by itself or in combination 
with any of the others. The units might be .001, .002 and 
.004 microfarad. 


H. R. M. (Hornsey) asks (1) how to calculate the induct- 
ance of a tuning coil, and (2) how to calculate the amount 
of inductance in the receiving circuit, and (3) how it is that, 
judging from sound in reccivers, the Eiffel Tower spark 
frequenoy is so low. 

Answer.—(1) and (2) See replies to G. E. H. (March, 
1914), S. F. H. (February, 1914). (3) F. L. has a fixed 
discharger and an alternator of very low frequency. 


W. B. (Middlesex), who gives no name and who therefore 
would remain unanswered if his question were not so short 
and simple, asks if, say, & 10 in. coil could be connected 
to & rotary convertor just as well as an alternator, as he 
thinks it would be less expensive. Certainly: if a supply 
of d.c. is at hand a rotary is the cheapest and simplest. 
arrangement. The objection to it might be that it haa 
not the voltage regulation which is possible with an 
alternator. 


J. C. A. (Middlesboro’).—We do not think that you can 
easily improve your aerial, except by heightening it. If 
you cannot heighten the present aerial it might pay you to 
use a single wire which would be lighter, so that you might 
add light extension-masts (bamboos) at either end and get 
above the surrounding buildings. But firat make sure that 
you cannot make things right by modifying your earths 
and your receiving circuits; to do this you should read 
earefully through all the answers in the back numbers 
which seem to refer to such matters. 


T. F. N. (London).—(1) Which is the better method to 
adopt when transmitting, to short-circuit the detector 
(crystal) or to cut out both sides so as to isolate it? (2) If 
one neglects to do either of these, what is the exact effect 
upon the crystal ? I have found that occasionally I have 
transmitted long messages without affecting the sensitive- 
neas of the contact, but at other times a single dash has 
been sufficient to destroy same. I use zincite-bornite 
eombination without applicd e.m.f. 

Anewcer.—(1) Cut out both sides. If necessary enclose 
in iron box. (2) Tiny sparks are set up between crystals 
which either fuse them together or carry away the sensi- 
tive point of contact. 


W. E. D. (Bridport). — Why is it when working on 
transformer and receiving short wave-lengths, or rather 
up to 1,800 metres, that when I put my hand on the 
оу coil, no matter where, the signals are quite 
twice as loud, and some stations I cannot hear at all unless 
I put my finger on the secondary coil ? Altering secondary 
connections makes no difference. 

Answer.—So far as we know this is invariably a sign that 
the circuit is not properly tuned to the incoming wave; 
putting the hand on the secondary coil is equivalent to 
increasing the capacity in that circuit, and could therefore 
be reproduced by increasing the condenser across the ends 
of the coil. 


TRANSFORMER. —The following point appears curious, and 
I should like it explained in THE WIRFLESS WorRLD. With 
connections as on page 688 (February) working on “ tune ” 
side of M.T., it is frequently the case that mazimum strength 
of signals is obtained with the intensifier handle showing a 
coupling of 45°. Either an increase or decrease of coupling 
sensibly weakens the signals, in spite of altcrations to the 
tuning condensers. 

Answer.—See final paragraph in reply to H. C., in April, 
1914, number. If you tighten the coupling too much the 
detector-circuit starts re-acting on the intermediate circuit, 
just as in transmitting the aerial circuit starts re-acting 
on the primary. 


A. T. (Watford).—Would the following arrangement be 
& safe protection from lightning in connection with an 
aerial (twin-wire) 30 feet above ground and 106 fert long ? 
Aerial lead enters house through the scullery. where the 
pipe at the sink is connected directly to the water main. 
The pipe is of lead. Would it do to use a lightning arrester, 
the same as employed by telephone companies, and 
connect arrester and pipe by a thick copper wire run along 
the wall? If this would do, should the wire be bare or 
insulated. 

Answer.—I£ the arrester you speak of is the type in 
which two metal surfaces are separated by mica, the plan 
should serve. The wire should be covered and should be 
taken as straight as possible to the pipe. 

8. F. (London).—How is the earth wire substituted in 
the case of acroplanes and airships, assuming the earth to 
be essential ? 

Answer.—In aeroplanes, instead of an “earth” a 
“ balancing capacity " is employed, usually formed by 
metallic wires or netting spread on the wings, or the wire- 
stays of the machine itsclf. Or two trailing wires are 
used, one from each wing-tip so as to be as far apart as 
possible; one of these acts ns "aerial" and tho other 
as "earth." Such an arrangement is rather too “ direc- 
tional" to be good. Sometimes an “ umbrella” aerial is 
erected on a must fixed vertically to the body of the 
machine, but usually the aerial is a trailing wire. 


Would a two-slide tuning coil consisting of 1 Ib. of S.C.C. (or 
enamelled) copper wire wound on a 4} in. tube " tune " to 
Paris with aerial (natural wave-lengths 150 metres, twin 
wire) ? 

Answers.—(1) Your diagram shows the condenser A in 
parallel with the secondary of your auto-jigger; it will 
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therefore increase the wave-length if you increase the value 
of the condenser. (2) You do not mention what gauge of 
wire you propose, therefore the mere total weight of it is 
no indication whatever of the inductanoo of the coil You 
will require from four to six thousand micrmhenries, and for 
this you can calculate the number of turns—and therefore 
the total length of wire required—by one of the various 
formule given in these pages. 


P. H. (Harrow), using & two-slide tuning-coil, used to 
get signals from all the British ooast stations, and plenty 
more, on his old aerial, which was only 85 ft. long and 60 ft. 
high at both ends, Then he extended his aerial to 290 ft., 
60 ft. high at the leading-in end and 35 ft. high at the free 
end ; but his hopes for better resulta were entirely falsified 
—he got Paris, Cleethorpes, and Norddeich very loudly, 
but no one else. He asks us to tell him what is wrong. 

Answer.—What is wrong is that P. H. does not study 
these Question and Answer columns carefully enough. 
For instance, if he had thoroughly taken in our reply to 
W. E. D. in the February, 1914, number he would have 
known, when his own experionce confronted him, that b 
making his aerial so long that its natural wave-length 
would be about 500 or 600 metres, he was making it quite 
unsuitable for receiving wave-lengths of that order on a 
single-circutt receiver. It would be quite suitable—and 
Р. Н. ought to get good resulta —when used with a coupled- 
circuit receiver, and even with the former receiver it will be 
quite good for the long-wave long-distance stations which 
he mentions, sinoe these latter require plenty of additional 
inductance. If Р. Н. wants to get quite clear on the 
subject he should read the newly-published “ Elementary 
Principles" on the subject of single- and double-cirouit 
receivers. 


. J. А. М. (Doncaster) had a five-strand aerial on 8 ft. 
spreaders, which was blown down: he replaced it by an 
inverted L aerial, as described in our Instructional Article 
for March, making it a twin-wire with the wires 8 ft. apart. 
He finds the new serial leas satisfactory than the old, and 
asks what change he ahould make in his various conneo- 
tions. In his rough sketch, by the way, he shows the main 
aerial entirely insulated from the down-leads, but we pre- 
sume this is an error in drawing and not in actual fact. 
He finds, for instance, that his “ loading сой” (in respect- 
able English, his aerial tuning inductance) is too small with 
this new aerial. If he reads that icular Instructional 
Article carefully (pars. 73 and 74) he will see that this is 
bound to be the case. because his five strands were bound 
to have more capacity than his present two. Presumably 
he is trying to receive far longer waves than his aerial is 
designed for—all amateurs do this—so that ho has to add 
. ап enormous amount of tuning inductance. When this із 
the case, it is obviously advisable to have as many wires 
as possible (and, therefore, as large an aerial capacity as 
poesible) although if they are spaced too little the inner 
ones will have only a very amall proportion of their proper 
effect. Also, his two-wire aerial will have more inductance 
than his five-strand one, and therefore the mutual induc- 
tion of his jigger will be less in proportion to the total 
self-inductance of the aerial circuit, so that his coupling 
will be looser /see reply to H. C. in April number). 


V. W. (Wallingford). has a tuning induztance of No. 26 
wire, 20 cm. long and 10 om. in diameter, and also a 
“ Joading coil" (which in decent English is also a tuning 
inductance) of 1,314,200 electro-magnetic units. He 
calculates that he should be ablo to receive a wave of 
2,700 metres, with an 80-ft. aerial, twin, 30 ft. high ; and 
he wanta to get Eiffel, Norddeich, and Poldhu. He asks us 
if his calculations are right, and how, if his range of tuning 


is not eno he had better modify his arrange- 
menta. © length of his aerial can easily be incroased 
if n Also he has failed to get any test-signals b: 


the use of a buzzer, though a Wimshurst machine gives 
good signals at 20 yd. 

Answers.—Your second tnning inductance, if as stated, 
has a value of 1,314 microhenries (much the most con- 
venient units to use), and when combined with your two. 


slide inductance should give you just about enough to tune 
to the stations you mention. But you should take advan- 
tage of your good luck in being able to lengthen your 
aerial, for in this way you will be able to do sway with a 
lot of inductance coiled up on the operating table (where 
it is doing no work in gathering in the waves), replacing it 
by inductance and capacity 30 ft. high, which is working 
all the time to increase your signals. As for your buzzer, 
you have no excuse for failing to make it give whatever 
test-signals you dosire, if you apply it in the proper way, 
тА described in the " Elementary Principles" just pu 


LaxrrELD.—(1) What are chokes on a transformer for ? 
(2) What is the eitect if they are strengthened or weakened ? 
(3) How is their effect calculated, and can it be seen ? 

Anawers.—(1) To protect the winding of the transformer 
from high-frequency currents from the oacillating circuit. 
To such high-frequency currents the transformer coils offer 
& very high impedance, so that high potential differences 
aro liable to be produced in quite a short length of these 
ooils. The normal low-frequency curremta of the trans- 
former would produce qute small potential differences in 
such short lengths, and the coils are insulated by the makers 
to withstand such small differences only ; hence the high- 
frequency currents might easily break down the insulation 
(particnlarly of the end coils of the secondary winding). 
(2 and 3) If a point spark-gap is put across the transformer 
secondary terminals a spark wil be produced on trans- 
mitting ; when the air-core protecting chokes are removed 
this spark will be seen to be larger. It is worthy of note 
that if the connections from the transformer secondary 
are led to each side of the primary condenser (instead of to 
tho two sides of the main spark gap as they should be), it is 
possible under certain conditions to get a worse spark 
across the transformer-terminals (and therefore more 
strain on the insulation) when the air-core vaoker are in 
than when they аге removed. These “certain condi- 
tins" depend on the wave-length generated and on the 
length of the air-core chokes; but if the leads from the 
transformer are connected properly this phenomenon does 
not appear. 


A. E. С. (Hull).—(1) With regard to the size of wire for 
primary and secondary of loose coupled receiving jigger, 
is the best result obtained with the secondary slide over the 
primary, or vice versa? (2) What is the formula for 
finding the capacity of tinfoil and wax paper condenser ? 
(3) Can you recommend some crystals to be used without 
battery and potentiometer ? (4) To whom should appli- 
cation be made for a Post Office licence ? 

Answers.—(1) No. 22 for primary, No. 28 for secondarv. 
Unimportant. In either case the primary should be near 
the lower end of the secondary only. (2) See reply to 
C. F. in May, 1914, number. (3) Practically all crystal 
detectors are improved by the provision of battery and 
potentiometer for adjusting the voltage to the most sensi 
tive point of the current-voltage curvo; certain crystals 
require such a small voltage-adjustment to attain this that 
the average amateur overshoots the mark and reporta that 
it works best without any battery-and-potentiometer. 
Some specimens of the crystals which are commonly sup. 
posed to require a battery have such curves that thev work 
well without—aa for example some zincite-tellurium 
specimens, and some carborundum crystals. Zinoite- 
copper pyrites and rincite-bornite are good crystals to 
work without batteries. But let us combine this answer 
with a word of friendly advice: look at the remaika of two 
correspondents, which happen to have come next to one 
another on pages 42 and 43 of April, 1914. Verbum гар. 
(4) Write to the Secretary, General Post Office, London , 
who will send you the necessary forms. 


C. H. (Bristol) and a friend have a box of four coil from 
& Ford motor-car; they ask how they can employ these, 
suggesting the use of two connected together as one 
transmitter and the other two as a duplicate transmitter 
at the second station. 

We have never worked two ignition-cojla, where (as in 
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your case) the primary and secondary windings bave one 
end common, in combination; and though it is quite 
possible to combine two ordinary spark-coils (in which the 
windings are independent), we fear you may have some 
difficulty in getting your coils to work properly. However, 
it would be well worth trying. The usual way with two 
spark-coils is to cut out one break entirely and make the 
other do all the work ; and to prevent this one from being 
overworked you would put the two primaries in series, 
double the voltage of your batteries (make it, say, 16 volta) 
and still keep the primary current small enough to be dealt 
with by tho one contact-breaker. Tho secondaries would be 
put in series. The arrangement puts great strain on the 
coil-insulation. Another way would be to work with the 
primaries in parallel, but in this case you would have to 
use both contact-breakers, and then there is great difficulty 
in getting them to work together; so, on the whole, the 
firat plan is the simpler. Do not forget that if the con- 
nections are made without due regard to polarity, the two 
coils will oppose one another and no spark will result. 
With regard to jigger and condenser. use Leyden jars and 
alter the number of jars till a good fat spark, not too long, 
is obtained. Then the size of your jigger-primary, leads, 
etc., will be governed by the value of the condenser, since 
you have a dofinite wave allotted to you. 
The aerial you propose seems quite fair. 


W. G. F. (Glasgow) asks what length of aerial (ship- 
form) would give the same capacity as one of his '' 80 ft. 
military station aerials,” which he says have each a 
capacity of `01 (4 Moscicki jars). — 

Answer. -We cannot help thinking that he has made 
some mistake in measuring the capacity ; '01 microfarad 
is a very large capacity indeed for an acrial, as will be seen 
when we point out that even if its inductance is as low as 
60 microhenries, its natural wave-length without any jigger 
would be 1,885 {/`01 x 60.—1i.e.. about 1,500 metres. 
The fact that he mentions '* 4 Moscicki jars " does not help 
us. since these jars are made in different sizes; some of 
them have ая large a value as ‘017 mfd. each. If our 
correspondent is sure that he is right, we can only say that 
it would be almost impossible to get such a capacity with 
the two- or four-wire aerial which he wants, without 
making it exceasively long ; and in that case its inductance 
would be great also, so that the natural wave-length would 
be enormous. If he would tell us what unve-length he 
requires with a given amount of added inductance (jigger- 
secondary) we could help him. 


G. M. A. (Ilkley).—How can I make such a tuning coil 
as was described in your columns in April, 1913. The 
coil I want & description of is that in which tappings are 
taken and led to switches. | 

Answer.—Mr. Megson has not given us any particulars 
as to the system on which his special tuning-coil is made, 
but we should guess that it consists in dividing up the 
whole coil into (say) ten sections, a lead being taken from 
each end and from each section to a switch contact, the 
last section being sub-divided into (вау) ten sub-sectiona, 
also connected to similar switch-contacts. All these con- 
tacts would be arranged in a circle on top of instrument : 
12 o'clock for example, would be the top end of coil, 12.3 
would be the end of first section, 12.6 the end of second, 
and во on till we get to 12.27, the end of the ninth section. 
The 12.30 would be the end of the first sub-section of the 
tenth section, 12.33 the end of the second sub-section, 
and so on till we get to 12.57, the end of the tenth sub- 
section, which ів also the end of tho whole coil There 
would be three arms moving on these contacts, one rotating 
about the centre of the top of the instrument, the other 
two being mounted eccentrically, one on either side of the 
centre; these arms would be of springy brass, and would 
be so made that anyone can pass over any other when 
required. A suitable wire would be No. 22, if you do not 
mind having the whole apparatus large, but excellent 
resulta could be obtained with wire as small as No. 30. 


C. J. (Horncastle).— The Post master has just granted my 
transmitting licence, allowing wave-length up to 200 metres 


and to use 50 watta. (1) Will you kindly advise me what 
type of coil to buy. (2) Particulars of the best form of 
accumulator to use with the coil in question to enable me 
to get my full licensed power. (3) The best length and 
form of aerial to make and use with this transmitting set. 
(4) And, if I am not asking too much, what distance may I 
expect this set to reach when transmitting in open country. 
At ose I am receiving over 1,000 miles, and my aerial 
is, I am afraid, altogether too large to comply with my 
licence—it is 4 wires, 170 feet long, running up to the top 
of my mast 60 feet high, with a 50 feet lead-in wire at the 
low end. 

Answer.—Spark-coils are deecribed commercially as 
“ half-inch,” * two-inch,” and so on. whereas they should 
be rated in watts, for the actual spark-length they will give 
is no indication of how they will behave in a wireless 
circuit; the resistance of the secondary is of great import- 
ance here. But as the manufacturers will not adopt the 
proper system, the most we can do is to recommend you to 
buy a “ 21-inch " coil. Use two 6-volt motor-car accuma- 
lators with a discharge rate of 5 amperes. if the coil you 
buy is suitable for 12 volts. We should advise you to keep 
your present aerial for long-distance reception, putting up 
a separate smaller one for transmitting (if possible at right 
angles to the other), only we deduce from your letter that 
you have only one mast and that your long aerial slopes 
from this towards the house, so that it would seem likely 
that the second aerial would have to run parallel to this, 
which would be a pity. Moreover, it would not be easy 
to convert your sloping big aerial into a T by leading 
down from the centre point; otherwise this would keep 
your wave within the required limit. Unless you can find 
a way to adopt one of these suggestions, the simplest plan 
will be to reduce your wave-length for transmission by a 
condenser in series. Аз you seem to anticipate, it is 
impossible to prophesy the range likely to be obtained. 
Let us say, roughly, 15 to 20 miles, to an aerial of similar 
height, using a sensitive receiver. 


Т. V. О. (Rhos-on-Sea).—(1) Where can I obtain а 
reliable book of call signs—the stations entered in the 
alphabetical order of their call signs. (2) What resistance 
in "phones do you consider best for general work. 1 find 
that I am able to obtain louder signals with a set of one 
particular make of 2,000 ohms. the pair than with other 
makes of resistances of 3,000, 4,000, and 8,000 ohms. 
respectively. (3) ] am informed that. if ] alter the length 
of my aerial in any way, I am liable to have my licence 
cancelled by the P.M.G. Is this so? If I wished to 
double its length, what steps should I have to take to 
ensure that everything was in order in that respect. (4) I 
enclose a diagram of arrangement of receiving apparatus. 
Can you suggest any improvements ? 

Answer.—(1) The * Year Book" for 1914. (2) Resist- 
ance is really no indication of the worth of a pair of tele- 
phones, (See reply (3) to H. C. B. in December, 1913, 
number.) Much depends on the design, the good work- 
manship, and the nature of the diaphragm. If all these 
are of the best, there seems to be practically no limit to 
the resistance which can be used with advantage with high- 
resistance crystals. On the whole, however, it is more 
satisfactory to use good low-resistance telephones in com- 
bination with a suitably-designed telephone-transformer, 
proper values of condenser being provided across the coils. 
(3) You must certainly notify the Postmaster-General if 
you propose to alter your aerial, though if you have only a 
receiving-licence we think he is hardly likely to refuse his 
consent. If you have a transmitting licence, he would 
certainly object unless you took care that the wave-length 
was unchanged. (4) Your connections are perfectly cor- 
rect: we are inclined to expect, however, that like many 
amateurs you have too large a condenser across your 
jigger-secondary. Do not forget that with high-resistance 
detectors, the larger the jigger-secondary-inductance is 
and the smaller the condenser necessary to bring it into 
tune, the better. That is the objection to trying to get 
а very wide range of tuning on one secondary ; since the 
idle portion of the coil adds its capacity to the circuit. 
It is really better to have several actual breaks in the 


Tue WIRELESS WORLD 


secondary, so as to isolate completely the idle portions, 
only bridging the gaps as required. In this way the 
maximum amount of inductance for any wave-length can 
be utilised, with & consequent increase of voltage to 
operate the crystal See numerous replies in back num- 


Q. R. 8. (Derby).—What is meant by the dotted lins 
shown in the accompanying sketch, as I do not recollect 
seeing anything aboutitin the usual text books? I tind 
that it is better, in my case, to have the tuning inductance 
below the transformer, instead of in the aerial lead, and 
also that my secondary must be mainly withdrawn from the 
transformer to get best results. With a much emaller 
diameter primary I have to tightly couple to get any resulta 
at all. ere is less wire on the latter. 

Answer.—The wavy dotted line represents the distribut- 
tion of potential in the aerial circuit corresponding to the 
stationary wave set up in it by the incoming oscillations. It 
shows that there is a maximum of potential at the free end 
of the aerial, a minimum at the jigger-primary (in the case 
you show), and another minimum at the earth. Аз a 
matter of fact it is wrongly drawn, for it shows a minimum 
at the upper plate of the condenser and a maximum (or 
something approaching a maximum) at the lower plate ; 
this is impossible. 

If this line truly represents (apart from this little discre- 
pancy) what is happening in your cirouit, your aerial must 
be so long that in combination with your jigger-primary it 
is in tune with the in-coming wave, without any tuning- 
inductance; for the 
line shows a quarter 
wave in aerial and 
primary; and this is 
the condition which is 


Saondery Satistied if the natural 
EI wave-length of aerial 
frmey and primary is the 


same as the incoming 
wave-length. There- 
fore, in this case, 
\ the tuning-inductance 
\ shown is not needed at 
Л all, and the same 
[ 
I 
/ 


signals should be 
received if the jig- 
ger - primary were 
directly earthed. If 
the line does not repre- 
sent what is happen- 
ing in your case, and if 
the extra inductance is 
necessary in order to 
tune to the in-coming 
wave, then the whole 
aerial-circuit — aerial, 
primary, and extra 
inductance — would 
. have a quarter-wave 
in it; i.e., а potential maximum at the free end of the aerial, 
and & minimum at the earth-lead. Now a potential maxi- 
mum corresponds to a current minimum, and vice-versa ; 
therefore the current will be at a maximum close to the 
earth-lead. It is this maximum current which is required 
in the jigger-primary, to induce similar currents in the 
secondary ; so that the best place to put the primary is 
as near the earth-lead as possible—that is to say, below 
the tuning inductance and condenser. If, therefore, you 
find that you get the best resulta with the primary above the 
inductance, you have got some anomalous effect or else you 
are tuning up in some unnecessarily complex way such 
as is represented by the dotted line. 


G. M. (Glasgow).—(1) What is the ratio of voltage 
between primary and secondary of transformer in 13 К.ж. 
set, when both are in parallel ? (2) What is the spark gap 
in 14 k.w. set? (3) How many times does the condenser 
disc per cycle of the charging current in the high- 
tension cirouit? (4) Do the Marconi Company take 
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advantage of group or trained tuning ? (5) How can a 300 
metre wave pass through a 600 metre wave in space without 
the one neutralising the other? (6) Do the waves of a 
“T” aerial radiate from the leads, as well as from the 
earth ? (7) In July last you stated that the “ greater the 
frequency of the oscillations in the aerial the shorter the 
wave." Does the potential of these oscillating currents 
also affect the frequency, and, therefore, the wave-length 
as well as the capacity and inductance of the circuit ? (5) 
If two wires encircle the earth, both being identical, and if 
а pressure of 2 000 volts is applied to the one and 4,000 
volta to the other, will the time taken for the electric 
current to travel round the earth be the samc in cach case ? 

Answers.—(1) The ratio of transformation of the Jolanda 
transformer with both windings connected in parallel is 
approximately 150 to 1. This does not mean that the 
secondary valence ie 150 times the primary under working 
conditions. When the transmitter is properly adjusted 
resonance comes into play and the secondary шшк ae 
the spark potential, is raised. In fact, assuming that the 
resistance is negligible, the secondary voltage is simply 
governed by the distance to which the balls are separated. 
(2) The spark length in a 14 К.м. ship set with the condenser 
in parallel is 4 mm., and the difference of potential necessary 
to break this down is abont 14,000 volts. (3) You seem to 
think that the frequency of the current on the high-tenaion 
side of a transformer is twice that of the current on the 
low tension side. This is incorrect. The two frequencies 
аге the same, When working with the 4 mm. gap the con- 
denser discharges about every fourth cycle of the charging 
current. The fact that a discharge does not occur every 
half cycle is due to tho resonance effect referred to in (1). 
(4) Group frequency tuning was patented by Mr. Marconi 
many years ago, and the Marconi Company has employed 
it from time to time for epecial purposes and in special 
forms. For everyday purposes it does not seem to poseess 
во шапу advantages as inight be supposed. It is of some 
slight value, however, and the Marconi Company provide 
telephone condensers for the purpose of approximate note 
tuning. (5) Different waves can pass through each other 
in space without undergoing any modification. It is 
altogether outside the scope of these columns to enter into 
a discussion of this question. We must refer you to any 
standard textbook on the subject. (6) Your query is 
somewhat vague. When a T aerial is oscillating, it vibratea 
as a whole and waves are detached from it in loops in 
exactly the same manner as from a Hertz. oscillator, with 
the exception of the fact that the loops are only half 
formed, the lower ends terminating on the surface of the 
earth. (7) The potential has nothing at sll to do with the 
frequency of the oscillations, Wave-length is entirely 
independent of both current and potential and is governed 
solely by the inductance and capacity of the circuit (this is 
always assuming that tho resistance is small, aa it usually 
is in oscillating circuits). (8) Certainly. The speed of 
propagaticn of any wave motion is independent of its 
am plitude. 


Forthcoming Meetings. 


WEDNESDAY, JUNE 3RD. 


Dublin Wireless Club.—Mceting at 11, Lower 
Sackville Street, 8 p.m. 


THURSDAY, JUNE 41TH. 

Liverpool Wireless Assoctatton.—Mr. A. P. Whittle 
on ' Central Battery Telephones," 12, Gorce 
Piazzas, 7.30 p.m. 

THURSDAY, JUNE 18тн. 


Liverpool Wireless Association.—B. C. Eason on 
" Detectors," 12, Goree Piazzas, 7.30 p.m. 


WEDNESDAY, JUNE 17TH. 


Dublin Wireless Club.—Annual gencral mceting, 
11, Lower Sackville Street. 
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Among the Wireless Societies 


Derby.—A Tour of Inspection.—An in- 
teresting meeting of the Derby Wireless 
Club was held recently, when a number of 
corresponding members journeyed specially 
to Derby to hold a conference with the local 
amateurs. Among the visitors was the 
borough electrical engineer of an important 
North Country town, who is designing a 
special rotary converter for wireless use on 
D.C. mains, and Mr. A. T. Ward also came 
from Sheffield with a carefully prepared 
description of his own station. Mr. Ward 
has an exceedingly high aerial—some 100 
feet—and is consequently able to transmit 
a very long way. After tea the visitors went 
the round of the local stations, and were 
particularly interested in Mr. Bemrose’s fine 
show of instruments. These included a 
wireless clock which derives its current from 
two metal plates buried in the earth. Mr. 
Trevelyan Lee (the Hon. Secretary) had his 
station working, and gave practical illustra- 
tions of how to obtain a pure musical note 
from a rotary spark gap. This station can 
be heard at other local stations on more 
" wave-lengths " than its fundamental 250 
metres, the third harmonic being specially 
loud. Mr. Taylor’s unorthodox oscillation 
transformer attracted so much attention 
that after the visitors had left it could not 
be found. It transpired that another local 
member had offered to loan it to a visitor to 
experiment with. At Mr. Downe’s station 
signals were received from a number of small 
ship wave-lengths, and occasioned consider- 
able surprise by the amount of noise they 
made in the operating room. His success is 
probably due to the fact that his own aerial 
approximates somcwhat closely to the aerial 
used on ships. Some curious results were 
noted on the club station instruments, one 
being that “duplex reception" is easily 
possible, even Gibraltar being readable 
whilst a local station was being read by 
another operator. The fact that “ Gib." 
can be received on the Full Street small 
aerial at all speaks well for the efficiency of 
the instruments used. Another meeting for 
corresponding members is shortly to be held 
on a Saturday afternoon, when an expert 


will read а special paper. Conferences of this 
sort are extremely valuable, and letters of 
regret at inability to be present were received 
from corresponding members in China and 
Peru. 

* * * 

Dublin.—The Wheatstone  Bridge.—Mr. 
J. Smyth, one of the members of the Dublin 
Wireless Club, delivered a lecture on the 
Wheatstone Bridge on April Ist at the 
Club’s city premises, 11, Lower Sackville 
Street. He dealt very exhaustively with his 
subject, which was led up to by a detailed 
explanation of Ohm’s law—the electromotive 
force available for work at various points in 
an electrical circuit, the division of current 
in branch circuits of different resistance, etc. 
The bridge was then explained on the 
blackboard in colours, and the illustrations 
were identified with the actual parts of the 
apparatus. Examples of testing the various 
classes of electrical circuits (including tele- 
graph and telephone lines) were explained 
and worked out mathematically. 

Under the auspices of the Club an Exhibi- 
tion was held on May Ist and 2nd, space in 
the Hall having been placed at the disposal 
of the Club by the Model Engineers’ Society, 
who were also holding their Annual Exhi- 
bition. 

The Wireless Section was an unqualified 
success and proved a great attraction. 
Thanks to the members of the Club of a 
mechanical turn of mind and the efforts of 
Mr. P. K. Turner, proprietor of the Irish 
School of Wireless, there was an exhibition 
of apparatus which lent itself to all forms of 
demonstration, both technical and practical. 

Two stations were erected, one at each end 
of the hall—one being composed of parts of 
a Marconi ship’s installation, belonging to 
Mr. Turner, and the other a complete 
transmitting and receiving apparatus, the 
property of Mr. Campbell. 

An attractive feature of the Exhibition 
was the transmission of messages from one 
end of the hall to the other. 

Although the indoor aerial was short, 
Mr. Turner succeeded in getting Paris 
signals, and also some ships. 
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Mr. H. C. Draper's exhibit consisted of 
an arrangement by means of which a paper 
tape with the Morse characters represented 
by long and short cuttings was moved over 
a roller, a brush contact reproducing the 
signals on a buzzer and Morse inker, when 
the contact was made through the cuttings. 

* * * 


Hafifax.—A meeting of the Halifax and 
District Amateur Wireless Association was 
held on May 7th at the club's headquarters, 
Warwick Street, Halifax. Several new 
members were elected. Mr. E. Kirkby, who 
presided, was elected President ; Mr. A. L. 
Maude, Hon. Sec.; and Mr. R. Palmer, 


Hon. Treasurer. 
ж ж ж 


Liverpoof.—A meeting of the Liverpool 
and District Wireless Society was held 
on April 3rd, with Mr. J. T. Mathews, 
Chester, in the chair. The chief subject 
under discussion was switching arrangements 
for combined direct and  loose-coupled 
receiving outfits, as stations were considered 
very incomplete without a good “stand 
by"  direct-coupled ^ position. Several 
designs were submitted by the members, 
together with samples of the switches in use. 
The work-benches in the balcony were fully 
occupied by parties of members conducting 
various experiments, also practising sending 
and receiving. The secretary also reported 
with regard to visits to distant corresponding 
members, and of successful assistance given 
to them with their stations. 

A meeting of the Liverpool Wireless 
Association was held on May 14th, the 
subject under consideration being “Ап 
Introduction to the Study of Current 
Electricity," by Mr. S. Frith, Hon. Sec. 
After dealing with the difference between 
what is known as a '' charge " of electricity 
and a “current " of electricity, the lecturer 
described the various methods for ''pro- 
ducing ” a current of electricity, primary 
batteries, the dynamo, and also the thermo 
pile. The properties of an electric current 
were dealt with. The various units—the 
volt, ampére, watt, coulomb, joule, etc.— 
were fully explained, and the lecture was 
well illustrated by experiments апа black- 
board illustrations. Another meeting was held 
on May 21st, when Mr.J.A. Henderson lectured 
on “ Coherers." Mr. S. Frith again addressed 
the members on May 28th, his subject 
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being “ Electrical Measuring Instruments.” 
The Hon. Secretary is “at home" to all 
interested in wireless telegraphy at 6, Cam- 
bridge Road, Crosby, on Fridays, from 
8 p.m. to 9 p.m. 
* * * 
London.— Radiotelegraphic Measurements. 
—The April meeting of the Wireless Society 
of London was devoted to a paper by Dr. 
J. Erskine-Murray which dealt with Radio- 
telegraphic Measurements. The author 
showed the many and varied applications of 
a method for the determination of the 
radiation co-efficient, joulean resistance, and 
efficiency of a transmitting station. In 
addition to finding the efficiency of a 
station it is possible to determine the best 
and most economical form of earth connec- 
tion, the best site for a station in a given 
locality, the best form of antenna for a given 
wave-length, power and decrement, and 
many other numerics of the utmost import- 
ance to the radiotelegraphic engineer. He 
placed before the members a brief statement 
of the fundamental quantities involved, 
with, in each case, an indication of a satis- 
factory method of measurement and of the 
precautions which must be observed in 
order that a reliable result may be obtained. 
Dr. Erskine-Murray claimed that the 
simplest way, and indeed the only way 
(until the publication of Mr. de Groot’s 
paper a few weeks ago) which is at all direct 
for the measurement of the actual radiation 
efficiency of a station is that which he 
devised some three years ago and used for 
the measurement of the efficiency, earth 
resistance, and other constants of the Post 
Office wireless station at Hunstanton in 
1911. That method depends on the measure- 
ments of the ratios of the energy received at 
a receiving station when the sending 
antenna is at slightly different heights. 
The factor varied is the radiation co-efficient, 
and therefore the power radiated, everything 
else being maintained as nearly as possible. 
For each position of the antenna an equation 
is obtained in which there are only two 
unknown quantities. Two positions are, 
therefore, sufficient to give two equations 
which can be solved simultaneously for the 
two unknowns, and from these the radiation 
co-efficient (or radiation resistance), the 
earth resistance, the power radiated, and the 
efficiency are directly calculable. 
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London (South East).— Amateur Wire- 
less Alliance. — The “ Amateur Wireless 
Alliance" has been formed with head- 
quarters at 71 Peckham Rye, London, S.E. 

At a meeting held on May 6th, Mr. A. W. 
Knight was elected temporary secretary, 
and he will be glad to receive applications 
of membership for all interested. It is 
proposed to equip a model workshop for the 
use of the members and a complete station 
will be erected. We understand that many 
prominent amateurs in the district have 
promised to support the new alliance. 


* * * 


North Middíesex.—A meeting of the 
North Middlesex Wireless Club was held on 
May 4th. Part of the evening was occupied 
with interesting experiments with Mr. Reed's 
portable wireless set, and, as he had arranged 
for the fixing up of a temporary aerial, he 
was able to demonstrate what one could do 
with apparatus that could be packed in a 
small travelling bag. Signals from many 
commercial and Government stations were 
received ; but, owing to the small time at 
Mr. Reed's disposal, he was unable to get 
the best results out of his instruments. 
Many of the club took part in Morse code 
practice with Mr. Midworth’s silent practice 
set, by means of which any number can 
. practise simultaneously, and by which the 
signals received are as near as possible to 
the real thing. 

The President explained the accounts, 
which showed that the club was financially 
sound, and that the affairs generally were 
very satisfactorv, but that he would not be 
satisfied himself until he saw the club in its 
own well-appointed club-room. 

Another meeting of the club was held on 
May 18th. 


* * * 


Nottingham.—4A Norel Receiving Appa- 
ratus.—A meeting of the Nottingham and 
District Wireless Society was held at the 
temporary premises, Mansfield Road, on 
April 29th, the Chairman, Mr. Williams, 
presiding. A paper on “ Units of Electrical 
Measurement and the Effect of an Electric 
Current," was given by Mr. Stevens, and 
at the end of the discussion Mr. Codd 
exhibited a novel receiving apparatus. This 
consisted of loose-coupled tuner, loading- 
coil, four variable step condensers and 


blocking condenser, potentiometer, battery, 
and a pair of phones. The whole outfit was 
contained in a 100 cigar box, and works 
admirably. The primary and secondary are 
capable of being connected in series for direct 
coupling on long waves by means of a switch 
provided for the purpose. 


THE INSTITUTE OF RADIO 
ENGINEERS. 


T a meeting of the Institute of 
А ғ Engineers held at Columbia 

University, U.S.A., two Papers 
were read, one on “The Effect of a 
Parallel Condenser in the Receiving 
Antenna,” by Dr. L. W. Austin; the other, 
on “ A Method for Determining Logarithmic 
Decrement,” by Mr. Louis Cohen. In the 
first Paper, Dr. Austin said that the practice 
of using a variable condenser in parallel 
with all or part of the inductance in the 
receiving antenna in order to receive а 
longer wave was convenient, inasmuch as it 
did away with the necessity of small induct- 
ance steps and reduced the total amount of 
inductance required ; it was usually found, 
however, to be less efficient than pure 
inductive tuning. Tables showing the effects 
of different values of parallel capacity for 
two sizes of artificial antenna were given. 
The readings were made with a galvanometer 
replacing the telephone. As the capacity 
was increased and the inductance decreased 
the galvanometer deflection decreased. 
Replacing one-half the inductance by 
capacity decreased the deflection about 
one-third. Practically the same results 
were obtained with the real antenna. 
Mr. Cohen, in the second Paper, discussed 
the Bjerknes formula, and stated that the 
results obtained might be incorrect, so that 
it was desirable to develop another method 
for use in checking the results obtained by 
the Bjerknes method. He proposed that, 
instead of the usual method of de-tuning the 
wavemeter circuit until 1°/, was obtained, 
the resistance of the wavemeter circuit 
should be increased until 17?/, was obtained ; 
then, with the inductance, resistance, added 
resistance of the wavemeter and frequency 
known, the desired decrement could be 
readily obtained. 
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THE POST OFFICE REPORT. 


E Postmaster-General made his 
annual statement in the House of 
Commonson April 30th, and remarked 

as follows concerning the Imperial wireless 
chain :— 

“There are two working stations in 
England—one at Leafield and the other 
at Devizes. The sites are purchased. At 
Leafield, which is near Oxford, the 
erection of masts has already begun to 


take place. We are considering the power | 


plant, but we have not yet settled details 
of the wireless plant. The second of the 
stations includes one near Cairo, in Egypt, 
for transmitting, and one near Ismailia 
for receiving wireless messages. The 
sites ‘have been acquired, and the masts 
are in process of erection. There is only 
this difference between the statement 
made by my right hon. Friend and what 
is being done, that the station in Egypt will 
be what is called a three-way station 
instead of a two-way station, and will 
communicate with India and East 

Africa. 

“The third of these stations is at 
Poonah. In regard to those three stations, 
which have been approved by the House 
of Commons, they are being erected and 
established by the Marconi Company. 
With regard to the other three, in East 
Africa, South Africa and the Straits 
Settlements, although the Marconi Com- 
pany has a lien on the erection of those 
three stations, their claim does not go 
beyond the lien, and the Post Office may 
give notice at any time before their com- 
pletion that they intend to hand it over 
to another company." 

Here the Postmaster-General complained 
of the absence of competition in wireless 
telegraphy with the Marconi Company. 
The only possible competitor that he could 
think of in this country was the Poulsen 
Company, which has “ always promised ” 
to prove ability to give an efficient ser- 
vice, but has never fulfilled the promise. 
E to this Company Mr. Hobhouse 
said :— 

`“ If they can demonstrate their ability 
to give us an efficient service, and I am 
bound to lay great emphasis on the word 
‘if? we would gladly give them a licence 
and let them at least try their service. 
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But I am waiting at the present moment, 
and I have been waiting ever since I 
was first appointed to the office of Post- 
master-General, to get a test which will 
satisfy us as to their ability to carry on 
this service. It has always been promised 
to me, but the promise has never been 
fulfilled. I will gladly receive a demon- 
stration of their ability to enter on com- 
mercial conversations and communica- 
tions, but, until I am in a position to see 
that they can actually enter on such 
communications, I, at all events, on 
behalf of the Post Office, cannot avail 
myself of their service.” 


Patent Record. 


The following patents have been applied 
for since we went to press with the May 
number : 


Aprit-May, 1914. 


9285. April 14th. Wm. Mellersh-Jackson (for 
Otto Scheller und C. Lorenz Akt-Ges. Germany). 
Method of and connections for tuning antenne to a 
plurality of electric waves which are independent 
of one another. 

9686. April 20th. John Kuhr & A. W. Bridge. 
Electro-magnetic wave detector for Wireless 
Telegraphy of a mercury and crystal type, car- 
borundum or other crystals. 

10385. April 27th. Т. W. Stratford-Andrews 
& Axel Orling. Receiving arrangement for Wire- | 
less Telegraphy. 

10697. April 3Oth. Wm. T. Ditcham. Spark 
Gaps for radio-telegraphy and radio-telephony. 


11102. May 5th. Egbert von Lepel. Methods 
of producing electric oscillations. 
11120. May 5th. Nicholas James Jeffries. 


Antenne for Wireless Telegraphy and Telephony. 


11372. May 8th. Gisbert Kapp. Means for 
actuating signals on locomotives by  electro- 
magnetic induction. 


Share Market. 


May 19th, 1914. 

There has been some closing of speculative 
accounts in the various Marconi issues, 
which has caused a sudden fall in prices. 
The shares have been largely taken by small 
investors at the prices now ruling. Closing 
prices are: Marconi Ordinary, £3 2s. 6d. ; 
Marconi Preference, £2 10s.; Marconi New 
Ordinary, £3; Marconi International, 
£1 7s. 6d. ; American Marconi, 15s. ; Canadian 
Marconi, 7s. ; Spanish Trust, 7s. 6d. 
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OVERSEA NOTES. 


Australia. 

Proposals for a daily budget of news to 
keep the passengers on steamers fitted with 
wireless telegraphy abreast of happenings 
inside and outside the Commonwealth 1s 
embodied in a scheme which the Postmaster- 
General has submitted to the shipping com- 
panies trading in Australian waters. Mr. 
Agar Wynne states that the proposal is that 
a précis of about 400 words, giving the news 


of the day, should be sent to all passenger ” 


steamers through the Australian wireless 
stations. The scheme can be applied to the 
mail steamers, which will be placed in pos- 
session of Australian and other news when 
they are 2,000 miles from the land. Dis- 
cussing other features of the Australian 
wireless system, Mr. Wynne said that he was 
considering the question of reducing the 
rates to make the service more popular. 


Belgium. 

The members of the International Wireless 
Telegraphy Commission met recently at 
the Royal Laeken Park, near Brussels, and 
placed the first rivet in the large pylon 
there, which will be 333 metres high. Mr. 
Duddell, Dr. W. Eccles, and Dr. E. W. 
Marchant represented England. 


Germany. 

Duke Ernst of Sachsen-Altenburg, one of 
the most scientific of German princes, is 
about to have a wireless installation fitted 
up at his castle at Altenburg. It will be 
used specially for communicating with 
airships, as the duke is a keen acronaut, 
and is besides a practised hand at the opera- 
tors key. He hopes to obtain а pleasur- 
able and profitable experience from this 
installation. 


New Zealand. 


New Zealand has two high-power wireless 
stations capable of maintaining communica- 
tion over a distance of 1,250 mules, Radio- 
Awanui (VLA) in the extreme north and 
Radio-Awarua (VLB) near Bluff in the 
south. Both are 30 kilowatts with atten- 
dance for commercial business from 
ship stations 6.30 p.m. to midnight (New 
Zealand mean time), and a continuous 
listening service for distress signals. There 
are also three low-power (24 kw.) stations 


at Auckland (VLD), Wellington (VLW), 
and Chatham Islands (VLC) respectively, 
with normal range of 300 miles. Wellington, 
as the principal station, maintains a con- 
tinuous attendance, Auckland from 8 a.m. 
to 6 p.m., and Chatham Islands, 9 a.m. to 
1 p.m., 3 p.m. to 5 p.m., and 7 p.m. to 
midnight. 

The Government cable steamer T'utaneka: 
is also fitted with wireless for use when 
engaged repairing cable breaks or on special 
trips to adjacent islands. The rates are 
based upon coast station charge, 6d. per 
word (including inland telegraph charges), 
and ship-station, 4d. per word. For ships 
trading exclusively between Australia and 
New Zealand or between ports in New Zea- 
land, the charge is reduced to half rates, 
ship, 2d., coast station, 3d. The rate 
between the mainland of New Zealand and 
Chatham Islands is 6d. per word, with a 
special “ relaying " rate for messages from 
ship-stations relayed through Chatham 
Islands of 4d. per word. 


United States. 


Secretary of Commerce Redfield recently 
approved a fine of $25 imposed upon an 
amateur wireless operator in San Francisco 
for a violation of the wireless regulations, 
in that the wave-length emitted by his 
station exceeded by 370 metres the limit 
fixed by law for his class of station. The 
imposition of the penalty showed several 
warnings from the United States radio 
inspector, and the allowance of considerable 
time for the proper adjustment of the 
station. There are several simple methods 
by which an amateur may determine the 
wave-length he is using, and with which all 
amateur station operators should be familiar. 

In another recent case a commercial 
wireless operator, holding a licence issued 
by the Department of Commerce, either 
through ignorance or intent, forged the 
signatures of two captains under whom he 
had served to the licence record. This 
case has been referred to the United States 
attorney for prosecution, for wireless opera- 
tors must be taught to realise their responsi- 
bility under their licences. A commercial 
operator should be very careful to have the 
service record on the back of his licence 
properly filled in and signed by the captain 
or other official under whom he is employed. 
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The Native Workman 


OME not uninteresting incidents occur 
Су the life of the wireless engineer in 
the handling of native workmen. One 
feature of the Indian native labourer is his 
indolence—a feature which was well brought 
out in a number of epistles addressed to 
Mr. Е. С. Montague when in charge of the 
erection of the wireless telegraph station at 
Fort Allahabad. Some of the letters from 
Mr. Montague’s post bag make very interest- 
ing reading, аз they 
show the native character 
as it is, without the 
varnish of English inter- 
pretation. Most of these 
letters have been written 
by native letter writers, 
for the low class native is 
generally unable to write 
English, and we have no 
doubt that they will 
interest а large number 
of wireless engineers and 
enable them to contrast 
the native Indian work- 
man with other types they 
have had to put up with 
elsewhere. The first letter 
is from Mr. Montague’s 
Chawkider (watchman) 
and reads :— | 
Str,—I most respect- 
fully beg to bring to 
your kind notice that I have received a 
letter to-day from my house that my 
brother is seriously ill. Therefore I 
request the favour of your kindly granting 
my resignation, and settled of my pay 
up to date. For this act of kindness I 
shall ever pray for your long life and 
prosperity. 
I have the honour to be, Sir, 
Your most obedient servant, 
KoBEsHWaAI. 


This is the old subterfuge. 
But here is another, which, for bare-faced 
impudence would be difficult to beat. Abt 


Ratan Metar, it seems, has acted on the 
principle that it is better to take first and 
ask afterwards. 

Srr,—In my absence from fort I Myself 
appointed a man to work in your Bunga- 
low in place of me, and in a hurry I forget 
to report this fact, for which I beg to be 
excused. Т am very poor man and get a 
small pay to maintain my family, and I 
beg to before you that you will kindly 


Buddhist Festival scenes near the River Ganges. 


payment me of my 29 days’ pay, for 
which I shall ever and ever pray to god. 
I have the honour to be, Sir, 
Your most obedient servant, 
Авт КАТАМ METAR. 


, 


Mr. Montague employed a “ Baboo," or 
native clerk, when he was at Allahabad, but 
after a time he no longer required his 
services, 80, anxious to do the man a good 
turn, he obtained another post for him at 
Meerut. Very shortly afterwards he re- 
ceived the following letter from the Baboo, 
asking for a personal character, as his pro- 
spective employer is disinclined to accept 
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those of a general nature, which, by the way, 
are in most cases the invention of their 
possessors. It is a first-class specimen of 
native penmanship, and has been preserved 
with its original spelling. Perhaps the reader 
will find some difficulty in construing it 
grammatically, but the meaning is clear. 


Нохов бів, —І moust hambly and beg 
to recfectbly and bruig This beafore yours 
kind Honer. So money thanks for yours 
kind Leter Dated of 18th My Lord. I 
am very sory to said That my first Leter 
is not understude My Lord. I am very 
sory to give This Turble to yours kind 

. Honer bcaeuse yours Kind Honer give 
me my вегуеасе cirtifict at Jaitouck 
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A Buddhist Festival. 
Staition on a Telegramph fourm. That is 
not much use because The onther Gentel- 
man not Trust and not Like. Therefore 
I shall much Obligged if yours Kind 
Honer kindly plise give me or send me a 
ceritifict on a praper peaper. Therefore 
I want a ceritifict. Kindly pleise send 
me. Now I am and all my Familey all 
alright and sending Slam (Salaam) to 
yours kind Honor. Iam and all my 
Familey pray for yours long Life and good 
helth and for yours high Rank. 
I beg to Ramian, 
Yours sir obedeant Servant, 
KaRUM ALI BEARER. 


But perhaps the most amusing part of 
the correspondence was a series of telegrams 
which were sent to Mr. Montague from 


Suc! 
te” 


e 


2 2 M prepaid. 
Ó E ` 2 ^ 
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Peshawar by a native workman, who was 
apparently much alarmed at the dread 
influences possessed by wireless telegraphy. 
His first telegram ran : 
“ Your are trying on me with telephone 
wireless please wire. 
SITRAM Kapoor,” 
and the reply was prepaid. 

Mr. Montague was nonplussed by the 
message, and as he could not conceive its 
purport he decided to wait for further 
developments. Nothing happened for a 
month or two, then another telegram was 
sent by Sitram Kapoor to Simla, where 
Mr. Montague was then staying. It ran: 

Sitram Kapoor very much troubled with 
wireless These wireless 
is same which killing 
men reply. 

SrTRAM Kapoor. 


Pol 


— | And again the answer was 


The man was apparently 
suffering from  nerves— 
perhaps had a slight touch 
of fever—and put it all 
down to the mysteriovs 


agency, directed “ Via 
Marconi." 
The poor man was 


evidently in a dead funk, 
for three months later 
he sent a third and 
final wire, which remained 
unanswered for the very 
good reason that it 1s hope- 
less to argue with natives. It ran: 

Your wireless is hippnateazam which 
testing on me. My fee for wasting time 
on rupee per movement. 

SITRAM Kapoor. 

The fourth word of the telegram means 
' Past comprehension," unless it is supposed 
to read “ hypnotising." 

Apparently the postal authorities found it 
difficult to understand, for they had added a 
note to the effect that the text was repeated 
in order to obviate any possible errors in 
transcription. 

There is one little problem yet unsolved. 
Did Sitram Kapoor make this an excuse 
for obtaining blackmail to the extent of 
“on rupee per movement" ? and again, 
did he get it ^ We think not. 
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Positions of Engineers 


Gray, A., Wow шо. 
Anselmi, 8 


Benning, B. S., Southampton. 
Blinkhorn, A. В, London. 
Boome, G. J., Cardiff, 


Boucicault, P., Carnarvon. 

Boyle, C. W., Clifden. 

Brown, W. H., Belfast. 

Burrowes, F rhe Yacuiba, Bolivia. 


Chevallier, J. C. E., Yacuiba, Bolivia. 
Childs, H. B. T., on leave. 

Clark, J. P. London. 

Cole, W.B , Ferrol. 

Cooke, R. Е. оп leave. 

Croaker, P., Devizes. 


Deaan W., Chelmsford. 
bell, H., Chelmaf ord. 


Eatwisle, G. H., London. 
Entwistle, W. „8. Carnarvon, 
Ewen, H. "ALE , London. 
Fellowes, H. 8., Poldhu. 
Fielding, W. F., Newcastle. 
Flanagan, F., Clifden. 
Flood-Page, A., London. 
Franklin, C. 8., ” Carnarv on. 
Galster, J., Stavanger, Norway. 
George, E., Speciai leave. 
Gelmour, Е. » Liverpool. 
Golland , London. 

Green, E London. 

Groser, S. B., Cadiz. 


(May 13th.) 


Hill, L. D., Letterfrack. 
Hobbs, T. E., London. 
Hughes, C. H., Vigo. 
Hunter, M. B., Poldhu. 
Ichino, E., London. 


Jones, D. H., Southampton. 
Jupe, A., Newcastle. 

Keith, C. H., returning from Chili. 
Kemp, G. 8., Haven. 

Kent, Pi Pa ” Antwerp. 

Kift, A London. 

Kindersley ,R.G ; London. 

King, L. H., Leañeld. 

Korber, F., Clifden. 

Kos, 8. F., London. 

Lacy, T. S., on leave. 

Ladner, A. W., Poldhu. 

Landon, G. H., Clifden. 

Leary J.J , Punta Arenas, 
Linsell, A. oe Chelmsford. 
Loveband, A. W., London. 
MacCallum, H., Letterfrack. 
Marden, E. 8. D., Egypt. 
Mathias, E. L. A., Clifden. 
мл u^ E Carnarvon. 
мева О 
McCul фын, it 
McLellan, A., Letterfrack. 
Meikle, G. C., Clifden. 
Merriman, W. H., London. 
Merton, Н. Е. Ј. , Londonderry. 
Montague, E. C., ’ Poldhu. 
Moore, A. E., London. 
Morris, A. J., Clifden. 

Mott, W. F., Gl 
Newman, F., Lon 

Newstead Т. B. Lo 5 London: 
Nicholls, H., Punta Arenas. 
Paget, Р. W., Chelmsford. 
Payne, D. H. ., Carnarvon. 
Persichetti, C. 8., London. 


OW. 
и йон, Bolivia. 


Picken, W. J., Letterfrack. 
Pitcairn, R. F., London. 
Pole, A. T., Riberalta, Bolivia 
Pontifex, B., London. 
Poyntz, J. M., Carnarvon. 
Prince, С. E., Chelmsford. 
Privett, P. E., Poldhu. 
Quick, R. C., Newcastle. 
Rackstraw, N. C., Southampton. 
Rattray, E G., Sick leave. 
Rice, R. K Poldhu. 
Richmond, H., Leafield. 
Ridley, W. O., ’ London. 
Robinson, F. E., Broomfield. 
Round, H. J., London. 
Rust, N. M., Letterfrack. 
Ryan, C. P., Chelmsford. 
Sauve, H., Teneriffe. 

Savill, A. G., Brazil. 

Shaw, H. E., Poldhu. 
Sherborne, A. K., Widnes. 
Smith, S. B., Towyn. 


Steen, H., Stavanger, Norway. 
Strickland, R. H., Punta Arenas. 
Tisshaw, H. 8., Tow п, 
Торһат, Е. C., Clifden. 
Tremellen, K., London. 
Triggs, E., Glasgow 
Trost, O., Stavanger, Norway. 
Turner, W. G. A., Carnarvon. 
Tyler, E. G., London 
enn, W. H., Liverpool. 
Volter, E. F. W., Poldhu. 
Wail an, R. N., London. 
Wel ‚ Poldhu. 
White, Ne 'D., London. 
Whitmore, G. S., London. 
Willis, М. F., Carnarvon. 
Witt, B. J., Towyn. 
Wood, W. H., Liverpool. 
Woodward, P. J.. Carnarvon. 
Wright, G. M., Chelmsford. 


Positions of Operators 


Abbott, S. H. V., Panama. 

Adam, J. H. 8., Berrima. 

, F. W., аса (Warrens). 
Adams, G. E., St. Andrew. 

Adnitt, C. H. 'H. , Edinburgh Castle. 
Akehurst, C. J., Highland Laird. 
Akerman, A. R., La Negra. 
Albrow, H. V. , John Pender. 
Alderton, C. G., Beacon Grange. 
Alford, L. W W. О. , Unattached. 
Alichurch, H. P., ” Devonian. 
Allison, W. ‚ Sick 'leave. 

Allnutt, C. M. City of London. 
Allott, N. Chili. 

Allsworth, By, P., Campania. 
Alston, 8. K., unattac ed. 

Alton, H. F., Mesaba. 

Alton, T. F., Chaleur. (P.S.N.) 
Ambler, P., ‘Mexico. 

Amott, Р. Maryland. 

Anderson, 'G. A . L., d of Britain 
Anderson, G. b. Elephanta 
Anderson, L. N., Saronia. 


Andrews, A 4 San Dunstano. 


(May 14th.) 


Angill, A. G., Irishman. 
Arbuckle, D., Grampian. 

Aris, B. F., Waipara. 

Arlaud, C., Sardinia. 
Armstrong, C. C., Oropesa. 
Armstrong, S., Magdalena. 
Arnold, A. C., Appam. 
Arrowsmith, G., Tarquah. 
Ashbrook, J., Arabic. 
Atkinson, J., Corcovada. 
Atkinson, A um La Correntina, 
Atkinson, W Narragansett. 
Auvache, J. E Medina’ 
Avery, F., быш 

d’ Avigdor, A. Н. D., Mauretania. 
Bailey, F. M., Arabic. 

Bailey, H. H., Teutonic. 

Bain, W. R., Kelvinbank. 
Baker, E. A., Khiva. 

Baker, F. H., Orteric. 

Baker, J. R., Orissa. 

Balding, G., Grantully Castle. 
Balfour, G. W., Mauretania. 
Ballard, A. E. R., Oruba. 


Bamford, E., Empress of Ireland. 

Bamford, J. R., City of Vienna. 

Banbery, W. C., Durham Castle. 

Band, H. J., Star of Australia, 

Barber, C. E., Highland Brae. 

Barber, W., on leave. 

Barker, L. T., Matura. 

Baron, C. E., Huanchaco. 

Barrell, W. S., on leave. 

Barron, T. G., Baron Jedburgh. 

Bartlett, C. H., Matatua. 

Baxter, B. O., San Wdfrido. 

Beamon, T., Ascot. 

Bean, H. H., Arzua. 

Beardmore, G. A., Caledonian (Ley- 
land). 

Beatson, F., Walmer Castle. 

Beckett, G. N., Pancras. 

Beckett. J., Corin'hian. 

Beilby, W., Uranium. 

Belcher, H. F., Armadale Castle. 

Bell, A., Highland laird. 

Bell, E., unattached. 

Bell, J. A., Racburn 
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Bellhouse, С. L., Benefactor. 
Bernard, R. A., Minnewaska. 
Berry, C.. boric. 

Be-sell, B. W., Minneionka. 
Beynon, A. R., Kanawha. 
Biggins, J.. Canadian. 

Bilton, W. W., Hantonia. 
Birch, A., Minnehaha. 
Birtwistle, W., Himalaya. 
Blake, E.. Macedonia. 
Biezard, J., Magdalena. 
Blight, W. T.. Poona. 

Bliss, G. E., Carnarvonshire. 
Blizzard, R. E.. Tara. 

Blow, A. U., Vitruvia. 
Bloxham, A. I. W. H., unattached. 
Blundell, E. T., Oxfordshire. 
Boileau, J. M., Patuca. 
Bolster, A., Teesta. 

Bone, D. W.. Monmouthshire. 
Boon, N. A., Bogota. 

Boorne, E. V., Takada. 
Bower, A. B., unattached. 
Bowling, J. E. K., unattached. 
Bowman, H. A., Welshman, 
Boxer, H. R., Hurunui. 
Boylan, J. A.. San Bernardo. 
Bradfield, T., Aronda. 
Bradley, F. A., Chignecto. 
Brain, R. L., Haverford. 
Bramley, J. R. C.. Italia. i 
Bransby, A. H., Highland Brigade 
Branton, S. V., Pera. 
Bremner, J.. Barranca. "n 
Brennan, J., Empress of Britain, 
Brett, C. H., Limerick. 
Brewer, C. H., Calabria. 
Bridges, W., Desna. 

Bright, A. E.. Massilia. 
Brindle. F., Kathiawar. 
Brookes, J. F., unattached. 
Brophy, M. J., Canadian. 
Brown, A. C., Galician. 
Brown, A. H., Demerara. 
Brown, A. R., Motagua. 
Brown, J., Potaro. 

Brown, J. A., unattached, 
Brown. 5. W., San Eduardo, 
Brown, Stanley W., Deseado 
Browne, A., Huasco. 

Browne. C., Alsatian. 

Brun, L. S., Perugut. 

Bruton, A. F., Derbyshire. 
Bryan, H. F. B., Sardinian. 
Bryant, P., Andania. 

Budge, J., Quillota. 

Bull, J. G., Montrose. | 
Burgess, A. F. T., Ucayali. 
Burgham. G. M.. Sumatra. А 


Burke, M. M., Columbian (abandoned), 


Burnett, W. C., Ruthenia. 
Burnett, W.J. T.. City of Chester. 
Burrows, ‘I’. R., Borda. 
Butler, J., Icernia. 
Butterworth, J. M., Lanfrane. 
Buttle, J. G., San Tirso. 
Caldwell, A. C.. Suerte. 
Caldwell, J., City of Paris. 
Calver, F. N., Mauretania. 
Calver, G. H., Megantic. 
Cameron, R. 8., Pardo. 
Caintleld, J., Bohemian. 
Campbell, M. J., San Urbano. 
Candy, W. H.. Montealm, 
Carey, dJ. P., Drumeree. 
Carnaby, N. E., GW UR, steamer, 
Carroll, J., Arzila. 
Carruthers, G.. Liverpool Depot. 
Carter, B. A.. Baroda. 
Carter, W., Chagres. 

Cauvin, M. A. J., Manrman. 
Cavanagh. H. S., Alaunia. 
Chadwick, J. G., sick leave. 
Chapman, G. G., Orama. 
Chapinan, P. J., Arankola. 
Chesterton, A. J., 1tepura. 
Cheyne, J.. Manhattan. 
Chick, С. A., unattached, 
Chick, O., San Melito. 

Chick, W. H.. Orotara. 

Child, L. J., Orissa. 


T 


Church, G. R.. Arzila. 
Church. T. M.. unattached. 
Clark, F., Cawdor Castle. 
Clark. J. W., unattached. 
Clark, J. W. A., Pathan. 
Clark, L. B., Nigeria. 

Clark, P. 3., Assaye. 

Clarke, A. H., Oceanic. 
Clarke, A. M., San Francisco. 
Clarke, H. T., Comrie Castle. 
Clarke, J. G., Cegirian. 
Clarke, W. F., Francisco. 


Clarke. W. J., Victorian (Leyland). 


Clarkson, G., Crown of Toledo. 
Cleary, L. B., City of Glasgow. 
Cleaver, W. W., unattached. 
Cleverley, Е. S., Amazon. 
Clifford, A. J., City of Bombay. 
Cobham, A., Franconia. 
Cocks, H., Z ngoma. 

Coffey, P. J., San Gregorio. 
Coldwell, G. A., El Cordobes. 
Coleman, T. H., Gloucestershire. 
Condon, W., Mount Royal. 
Connell, J., Liverpool Depôt. 
Cook, E. J., Llanstephen Castle. 
Cook, F., Georgian. 

Cook, G. E., Athente. 
Cookson, V., Sachem. 
Cormack, D. R., Scindia. 
Cormack, W. L.. Gujurat. 
Cottam, H. T., Persia. 
Cousens, E. C., Nubia. 
Cousens, W. T., Clearway. 
Cowhey, K. S., Laconia. 

Cox, E. J., Knight Templar. 
Cox, L. H., Eupion. 

Cox, W. G., Baltic. 

Coysh, W. D., Mongolian. 
Craigie, J. A., unattached. 
Craven, W. M., Themistocles. 
Crawford, J. G., Andorinha. 
Croits, A., City of Durham. 
Croke, L. G., Mantua. 
Crookes, W. D., Oriana, 
Crosby, S., Astan. 

Cross, S. R., Megantic. 
Crossman. C. H. G., Tanda. 
Cruess-Callaghan, S., Koranna. 
Cryan, W. J., unattached. 
Cunningham, J., Luceric. 
Cutbush, Н. E., Каттоо. 
Dale-James, W. R., Marmora. 
Daly, D. G., Trent. 

Daly, R. H., Walmer Castle. 
Damen, O. G., on leave. 
Daniels, J. H., Missouri. 
Darby, P. T., Francis. 
Darracott, R. P., Alnwick Caste. 
Davey, A. G., Taroba, 
Davies, F., unattached. 
Davies, J. E., Orduna. 
Davies, J. T., Mimiro. 

Davies, W., Liverpool] Depat. 
Davis. A. C. J., Elore. 

Davis, G. E., Desubla. 

Davy, W. H. G., Karema. 
Dawson, B., Canopic. 
Dawson, W.. Philadelphian. 
Day, E. J., Palena. 

Dean, F. L. W., Californian. 
Dean, J. J., Botanist. 
Denison, P., Den of Crombie. 
Dennis, F. L., unattached. 
Dewey, G. H., Lancastrian. 
de Witt, D. T., Barneson. 
Dick, J., Ausonia. 

Dicks, A. G., Rangatira. 
Dickinson, A., Peru. 

Dixson, E. W.. Namur. 

Dods, L. A., Victorian (Allan). 
Doherty, P., Moldavia. 
Donnan, W. J., Indian. 
Donnegan, J. J., Berwindmoor. 
Driscol, J. R., Waaecera. 


Drohan, J.. Columbian (abandoned). 


Duff, J., Corsican. 
Duncanson, J., Вата. 
Durston, W. J., Cambrian. 
Dyer, E. W., Corinthian. 
Earl, H. E., Avon. 
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Earl, W. F., unattached. 
Earle, H., Huallaga. 

Ebbetts, F. T., Manora. 
Eccles, P. B., Delphic. 
Eddington, D. F., Oruba. 
Edwards, W. G., Karamea. 
igan, M. B., Gaika. 

Eliiott, B. S., Empress of Asia. 
Emery, B. F., Coconada. 
Empson, T. L., Bankura. . 
Entwistle, A. M., Aragon. 
Erbach, E. W., Matina. 
Evans, A. W. N., City of Baroda. 
Evans, C. F., Manzman. 
Evans, T. H., Indore. 

Fagg, G. K., Andes. 

Farman, A. H., Zent. 
Farmery, J. C., Calypso. 
Farrell, R. T., Swazi. 
Ferguson, R., Empress of Ireland. 
Findlay, J. N., Whakarua. 
Firman, А. R., La Rosarina. 
Firth. P. S., Idaho. 

Fitton, F., Georgian. 
Fitzgerald, J. M., Potomac. 
Fletcher, L., Carmania. 

Ford, H., unattached. 

Foster, R. T., Tagus. 

Fowler, W., London School. 
Fox, L. C., Puparoa. 

Fox, W., Knight Companion. 
Fovle, H. J., Kentucky. 
Fraser, R., Caledonia (anchor). 
Freeman, H. T. E., Pardo. 
Fry, F. A., Hubert. 

Gadd, W. C., Mashobra. 

Gale, B., Teutonic. 

Gale, W., Asturias. 

Gallagher, H. J., Omrah. 
Garbutt, H. W., Kia Ora. 
Gardner, F. T., sick leave. 
Gardner, R. S., Numidian. 
Garwood, F. W., Akabo. 
Gascoign, R. A., Oriental. 
Gibb, J., Wayfarer. 

Gibson, A., Orua. 

Giles, A. D., Peru. 

Giles, R. W., Changuinola. 
Giil, C. J. A., Merton. 

Gillan, A. C., Carputhia, 
Gillett, B. A.. Caribbean. 
Golding, J. H., Guildford Castle, 
Goodsell, W. B., San Valerio. 
Gornall, J., Karina. 

Graham, T., Winifredian. 
Graves, D., Vanduck. 

Graves, W. P., Hypatia. 

Gray, F., Uranium. 

Gray, J. H., Caronia. 

Gray, W. F., Mongolia. 

Green, E. H., Campanelo. 
Greene, A. L., Highland Pride. 
Grecnstreet, P., Whakarua. 
Gregory, R. V., Potaro. 
Gregson, A. J., Normannia. 
Gregson, E. A., Numidian. 
Greig, A. F., Campanello. 
Gresham-Barber, K., unattached. 
Gritlith, J. T. R., Munster. 
Gritfitlis, A., Vauban. 

Grover, A. К., S. Y. Lusistrata. 
Groves, W. G., Zealandic. 
Gullen, F., Mechanician. 
Haddock, R. B., Kenilworth Castle. 
Hagon, W. R., Manzanares. 
Hague, W. J., Duendeg. 
Haining, A. J., Kildonan Castle 
Halcrow, A., San Jeronimo. 
Hall, H., Caraquet. 

Halsall, T. H., Hesperian, 
Hamlet, M. B. W., Feru. 
Hancock, L. A., Deranha, 
Hanson, A. E., Гоѓггас. 
Harding, R., siek leave. 
Hardy, C. L., Borie. 

Hardy, H. E., S.Y. Doris. 
Hardy, R. 8., Laurentic. 
Hartord, R., Minneapolis. 
Harlow, E., Nt. George. 
Harris, A. J., Lake Michigan 
Harrop, T., Danube. 


THE WiRELESS WORLD 


205 


Hart, Н. P. J., Nyanza. 
Hartigan M. J, Sardinian. 
Harvey, Cassandra. 
Hatüel, A. 'н. Tunisian. 
Hathaway, A. D., Rimutaka. 


Hawes, y Hydaspes. 
Hawkes, G. E., Letitia. 
Heath, W. H., Garth Castle. 


eee HE 38 Jose de нш. 


Hill, А. E., Otranto. 

Hill, A. G., Invertay. 

Hill, E. G. unattached. 

Hill, О. R., Vauban. 

Hill, V.J., ” Anglian. 

Hilton, Р, unattached. 

Hindle, T., Victorian (Leyland). 
Hitchner, A W., ра: 
Ноаге, H. ic 


Holland, E. J., print 
Holliday, P., Demerara. 
Hine с G., Colonian. 


T. i, Star 7 India. 
Hooper, P. H. „ Galeka. 
, R. G., Bre Zeferino. 


How ГЕ, sick leave. 
Howard, J. Q., City of Birmingham. 
Howard, W., Hermione. 
Howlett, Ww. J., Manitou. 
Huggins, W. T., Neuralia. 
Hughes, C. L., Highland Harris. 
Hughes, С. K., unattached. 
Hughes, L E., Olympic. 
Hughes, W. J., unattached. 
Hugo, ў. 8., unattached. 
Humphreys, E. H., Wücannia. 
Hunt, F. G., Drumeliffe. 

Hunt, G., Victoria. 

Hunt, H. P., Ballarat. 

Hunter, A. È., 


Galeka. 
Hutchinson, W. ca „шше Corrie. 


Inder, W. №. С 

Ingle, G. W., Adi 

Ings, W. A., Star of Australia, 
Iredale, J. T Canada. 
Isherwood, T. P., Afric. 
Jacobs, A. G., Ascanius. 
James, F., City of Poona. 
James, R. C., Kasenga. 
James, R. H., Royston Grange. 
Jamison, A. F., Oronsa. 
Jefferies, Е. California ‹ Апсһог). 
Jeffries, A. H., Leinster 

John, W. L., Syria. 

Johnson, F., ' Denis. 

Johnson, W. A., San Fraterno. 
Johnston, M., Kasama. 

Jolly, E. E., Briton. 

Jones, A. E., India. 

Jones, A. V. 'd., El Argentino, 
Jones, C. E., Engineer. 

Jones, C Е, Quillota, 

Jones, H., La Blanca. 

Jones, J. P., Calg irian. 
Jones, O., Osterley. 

Jones, B,C 

Jones, Richard, El Uruguayo. 
Jones, T. G., Canopie. 

Jones, W. A, Canada. 

Julius, A., Æneas. 

Koan, O. P., Hawkes Bay. 
Keen, F. L., Sarona. 
Kenworthy, H. D., Goorkha. 


Kelly, J. A., Carthaginian. 
Kelly, K. C., Sicilia. 

Kett, H. 8., Philadelphian. 
Kinder, F. V., West- Meath. 
King, В. Colorado. 


Kull, ө R., ndovery Castle. 
Lacock, F. J „ Scandinavian. 
Lambert. E., South Point. 
Lambert, G. H., Circassia. 
Lambert, L. J., Mendi. 


Langham, A. E., Charles E. Haricood. 


Langley, A., Goorkha. 

Law, C., Shenandoah. 

Law, S., Pannonia. 

Lawson, A. L., Araguaya. 
Lawton, A. H., Flamenco. 
Lea, R. H.. Highland Enterprise. 
Learman, E. E., Anglian. 
Leche, W. J., Quernmore. 
Ledward, T. A., Aguda. 

Lee, G. . Musician. 

Lee, R. "A. C., S. Y. Cassandra, 


Lees, J. H. D., 262008: 
Lefebure, Н. Н. К. А. С., Baron 
Napier. 

Leighton, L. H., Narragansett, 
Leith, R., Lusitania 

Leith, 8. 'А., sick leave. 

Lemon, 8. rom ania, 

aver arquette. 
Lewington, W. H., unattached. 
Lewis, ЦА T., Laconia. 
, Buffalo. 

Lewis, 8. W, Desna. 

Lightfoot, Н. J., Darro. 

Lillis, W., unattached. 

Paip ae М. J., Minneapolis. 
Lines, W. , unattached. 
Linnell, F. m. Rotorua. 

Lister, C., Caribbean. 

Litchfield, C. P., Den of Ruthven. 
Lithgow, W. H., City of Colombo. 
Little, H. T., Exmouth IL. 
Lock, H. G. W., Durham Castle. 
Longton, C. E., Letitia. 
Lovelock, J. D., Delaware. 
Lovett, F. J., Melford Hal. 
Lovibond, R. A., Parana. 
Lucey, J., Candia. 

Lund, A. C., Braemar Castle. 
Lush, J. K., Nestor. 

Lynch, G., Ghazee, 

Lyons, J., Oronsa. 

Macdonald, J., Marina. 
Machan, J. W., City of Corinth. 
Mackenzie, C. F., Itapuhy. 
Mackintosh, J., Atahualpa. 
Macieod, S. E. S., unattached. 
MacNab, J. A. Liverpool Depot. 
Macrae, C., Cedric 

Macrae, K., Balmoral Castle. 
Madgwick, G., Isis. 

Makin, A. E., "Monmouthshire. 
Maltby, P. B., City of Bristol 
Mangan, D. D., Chirripo. 

Mares, A. H., Castalia. 

Marriott, J. E., Dunluce Castie, 
Marsh, J. E., Welshman. 
Marshall, W. T., Scandinavian. 
Martin, P. B., Olympia. 

Martin, S. F., Melania. 
Martlieu, J. È. , Oceanic. 

Massey, С.Т. is Mesaba. 
Massey, W., Dakar. 
Masters, C. E. E., HigMand Laddie. 
Mather, J., Andania. 


Matthews, E. M., Niceto de Larrinaga. 


Matthews, W. C., Eskimo. 
Mattinson, E. V., Cassis. 
Mattock, P., unattached, 
Maudsley, C. V., Caronia, 


Maurice, J., ai of Airlie. 
oe 0. 8 Junin. 

May, A. „ Manitou. 

May, P. b. ' Armadale Castle. 
Maycock, T. C. C., Star of Scotland 
Mayer, E. D., Edinburgh Castle. 
McCarthy, C. F., Poleric. 
McCarthy, C. J., Nile. 
McCarthy, C. M., Pomeranian. 
McCormack, M., Drina. 
McCormick, D. C., Sandon Hall. 
McCreath, R. V., Drumlanrig. 
McCrohan, T., Inca. 

McCu' cheon, W. J.. Reventazon. 
McEn ry, T. C., Aysen. 
McGhee, W. J., Calgarian. 
McKenna, J. M., Crofton Пай. 
McLachlan, D., Genesee. 
McLennan, R. F.. London School 
McMillan, J., Нез; erides. 
Melling, H., Denbigh Hall. 
Meredith, M. W., Майа. 
Middleton, P. G., Hilary. 
Miles, J. L., sick leave. 

Miles, L. J., Victorian (Allan). 
Miller, D., Balantia. 

Miller, W., Persic. 

Miller, W., Start Point. 

Mills, L. C. „ Star of Ireland. 
Mitchell, A. J. H.,"Galway Castle 
Mitchell, Е, Khyber. 

Mitchell, P. 'M., ‘Grantully Castle. 
Mitchell, 8. W., ., Appalachee. 
Mole, H., Custodian. 

Monsey, M., Scotian. 
Montgomrie, J., Pretorian. 
Montgomery, B. H., Chaleur, 
Moodie, T., City of Lahore. 
Moody, J., "Balmoral Castle. 
Moon, A. T., Angora. 

Moore, J. J. Quernmore. 
Moores, J. H., Ekma 
Morgans, R. H., Lackawanna. 
Moriarty, D. J., Matoppo 
Morris, C. E., Kalomo. 
Morris, P., Deseado. 

Morris, T. 'r., C. A. Canfield. 
Morrison, L. D. G., Barala. 
Morrison, J. D., Saturnia. 
Morse, W. 8., AnAk: 

Moss, C. O., Ant ony 
Mountain, R. H., unattached. 
Mowe, F. H., S. Y. Valiant. 
Mulhall, J. P., Caraquet. 
Munroe, H., Saturnia. 

Murch, R. W. B., Berwindvale. 
Murphy, D., Whakatane. 
Murphy, Е; Pannonia. 
Murphy, H. P., Ortega, 
Murphy, J., Mantaro. 
Murphy, W. F., Californian. 
Murray, T. W., Ardeola. 
Muschamp, T., Briton. 

Myron, G., Tritonia. 

Nailer, E. 1. F., Borderer. 
Nash, R. H., Herefordshire. 
Naylor, A. T., Gascon. 

Needs, W. A., Nellore. 

Nelson, G. H., Winifredian. 
Nethercoate, J. K., Bayano. 
Newby, F. W., Parana. 
Newman, W., Highland Watch. 
Newns, L. S., Canning. 
Nicholas, W. G., Columbia. 
Nicholls, G. J. G., Huntsman. 
Nicholson, A., Erinpura. 
Nicholson, J.. Colonian, 
Nightingale, F., Bandra. 
Nixon, C. S. C., Deva. 

Noble, H., Palma. 

Nolan, J. T., San Hilario. 
Norwood, P. R., Warwickshire. 
Nowlan, C. F., Moto. 

Obey, W. C., Runic. 

O'Brien, G. W., Marere. 
O'Carroll, M. E., Cassandra. 
O'Connor, A. W., Highland Warrior. 
O’Connor, J., Jroquois. 
O'Connor, P., Principellc. 
O'Connor, P. J., Jonian. 
O'Connor, 'T., Montfort. 
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O'Donnell, T. J. Laurentie. 
O'Halloran, T., Otaki. 

O’ Keeffe, P., Vedamore, 

Oliver, C. A., Maloja. 

Oliver, H., Arcadia. 

O'Riordan, T., Murengo. 
Osborne, A. J.. Tuniaian. 
Osborne, A. E., Sutherland Grange. 
Osborne, J. Edward, sick leave. 
Osborne, J. Edwin, Cluny Castle. 
Osborne, R. F., Trent. 
O'Sullivan, C. F., Turcoman. 
O'Sullivan, D., Mount Temple. 
O’Sullivan, J. P., unattached. 
Overall, E., Marquette. 

Owen, A. W., unattached. 
Owen, L. L., El Toro. 

Owen, R. M., Carpentaria. 
Owen, W., Aaro. 

Owlett, R. A. J., Ivernia. 
Packer, R. H., S.Y. Iolanda. 
Pales, F. A., Ascania. 

Palmer, H. M., Pakeha. 
Pannett, W. E., Menominee. 
Parker, C. T., Dover Castle. 
Parker, E. P., Nerasa. 
Parkinson, W., Kuthlamba. 
Patrick, R. V., Kildonan Castle. 
Payne, J. H., Peshawur. 

Payne, T. A., Arcadian, 

Pavitt, H. J., Ausonia. 
Pearson, D. E., on leave. 
Peever, F., Tropic. 

Penketh, G., Cardiganshire. 
Pennington, C. J., Star of Vicloria. 
Penrose, H. E., Minnehaha. 
Pepper, W. H., Llanstephen Castle. 
Perfect, A. E., Inanda. 

Perkins, C. W., Leicestershire. 
Perkins, H. J., leave 

Perlman, A., Bloemfontein. 
Peterson, T. G., Marere 
Pettingill, W., Orsova. 

Phelan, N. J., Orita. 

Pink, Alfred, City of York. 
Pitchford, G. R. J. W., Lanfrane. 
Pitkeathly, W., Garth Castle. 
Planterose, E. A., Arabia, 
Pollard, F. G., Arlanza. 
Ponsford, W. H., Lancastrian, 
Pope, H. W., Crown Point. 
Porter, H. R., Armenian. 

Pott, G. M., Grampian. 

Potts, A. S., Callao Depot. 
Potts, J. W., Naneric. 

Power, W., Sagamore. 

Preece, E., Surat. 

Preston, M. A., California (P.S.N.). 
Proughton, A. J., Tonawanda. 
Quinlan, J. F., Orcoma. 

Railton, N., Marere. 

Ralphs, P. L., San Isidoro. 
Карееу, C., Patia. 

Ratcliffe, L. G., City of Calcutta. 
Ratclitfe, T. C., Avon. 

Rattee, S. G., Lusitania. 

Raw, W., unattached. 
Rawsthorne, W., Pacuare. 

Rea, J., Aracataca. 

Read, C. A., Sachem. 

Reid, H. S., Highland Loch. 
Reid, S., Harerford. 

Reid, W. H. W. Benalla. 
Reidy, M., Etonian. 

Renshaw, P. J., Шота, 
Renshaw, R. W., unattached. 
Renwick, W. D. R., Highland Heather. 
Revell, J. L., Dunluce Castle. 
Reynolds, A. J., Galileo. 
Reynolds, F. W.J., Carnarronshire. 
Rhodes, T., unattached. 

Ricci, R. E., Tainui. 

Rice, H. W., Carmania. 

Rice, P. F., Indirabarrah. Ў 
Ridley, J. M., Liverpool Depot. 
Rivett, F. W., City of Edinburgh. 
Robb, T., Toronto. 

Roberta, C. O.. Oropexsa. 
Roberta, D., City of Benares. 
Roberts, G., Virginian. 

Roberts M., North Point. 
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Robertson, C., Remuera. 

Robertson, D., Cardiganshire. 

Robertson, J. K., Cheyenne. 

Robinson, F. V., Highland Piper. 

Robinson, L., Glenetive. 

Robinson, &., Suveric. 

Robson, E. W., Cameronia, 

Rookes, C. E., Turcoman. 

Rosney, P. J., City of Dunkirk. 

Ross, W. M., Hesperian, 

Rowdon, W. A., Aidan. 

Rowlands, H., Manistee. 

Rowlatt, F. W., Liverpool Depét. 

Mp vo ш, 8. W., Southampton 

epot. 

Rundle, E. H.. on leave. 

Rushforth, A., Potosi. 

Rushworth, F. D., Sicilian, 

Rushton, F., Carpathia. 

Russ, E., Cretic. 

Ryan, J., Agadir. 

Ryan, L., Mongolian. 

Ryan, V. A., Manhattan 

Ryan, W. C., Montreal. 

Salmon, J. B., Highland Glen. 

Salmon, J. L., Empress of Russia. 

Salter, T. H., Asian. 

Salway, R. L., unattached. 

Sanders, C. T., Arcadian. 

Sanderson, L. T. N., Star of England. 

Sandison, J. L., Baltie. 

Sandham, T. D., City of Lincoln. 

Sandtord, J., Merion. 

Sandon, E., unattached. 

Sang, H. K., Athenia, 

Saril, S. R., Circassia. 

Sayer, H. T., Great City. 

Scales, C. W., Atlantian. 

Schanch, H. S., Crofton Hall, 

Schofleld, A., Guatemala. 

Scott, M., Kni;ht Bachelor. 

Scott, R. C., Esmeraldas. 

Scully, E., Navahoe. 

Searl, C., Empress of Asia. 

Sedding, N., Elmina. 

Seddon, W., sick leave. 

Seeney, H. W., Berbice. 

Sellars, G. H., Caledonia (P. & O.). 

Sequeira, H. C., Turakina, 

Sharp, E. W., Thongwa. 

Sharpe, C. H., 4scania. 

Sharpe, F., West Point. 

Sharpe, W. H., Egypt. 

Sharples, E., Katuna. 

Shatwell, E., Dover Castle. 

Shaw, A. H. H., Armenian. 

Shore, R. M., Mamari. 

Shritnpton, E. T., Каграғо. 

Siivester, W. H., (Hull 
Columbian. 

Simmons, E. A., Guildford Castle. 

Simmons, H. F., Pachitea. 

Simmons, J. M., Victoria. 

Simpson, J. C., Galician. 

Simpson, T. A., Callao Depot 

Simms, W. R., Saron. 

Sinclair, D. H., Herbert G. Wylie. 

Single, G., Darro. 

Skinner, J. S., Andes. 

Slater, I., Iberian. 

Sloggett. S. D., unattached. 

Smith, A. C., Antilhan, 

smith, A. F., Intaba. 

Smith, D. A., Highland Heather. 

Smith, F. J., Oriana. 

Smith, F. J. D., Drumeliffe. 

Smith, H. F., sick leave. 

Smith, H. S., Novara. 

Smith, L. J. G., Arlanza. 

Smith, P. S., Celtic. 

Smith, S., Liverpool Depét. 

Smith, W., Salmo. 

Smith, W. H., /nkosi. 

Smythe, G. W., Malda. 

Snow, H. C., Cretic. 

snow, W. E., Hyacinthus. 

Snowden, H., Kingstonian 

Soans, R. T., Jonian. 

Soar, R. A., sick leave. 

Solway, H. E., Stephano. 

Sotheran,*A. W., Banca. 


trawler), 


Southam, R. W., Olway. 
Spence, R. S., Deronian. 
Spicer, 8. W., German. 
Spiers, J., San Ricardo. 
Sproat, H., Mezico. 
Sproat, D. M., Cey of Marseilles. 
Spurgeon, W. P., Geelong. 
Standen, T. F., unattached. 
Stanley, H. J., Nore. 
Stannard, C. E., Cily of Norwich. 
Stansbridge, 8., Adriatic. 
Stansfeld, D. R., Mütiades. 
Starkey, J., Kinfauns Castle. 
Stephen, A. K., Gascon. 
Stephenson, J. A., Highland Hope. 
Stevenson, A., Gaika. 
Stevenson, P., Nitwaru. 
Stevenson, J. L., Indrapura. 
Stewart, E. H., Adriatic. 
Stewart, L. C.. Virginian. 
Stewart, W. M., Caledonia, 
Stickland, A. G., Милат, 
St. John, H. W., Minneweska. 
Stocker, A., Canadian Cruiser Mar- 
aaret. 
Stockton, S. A., Braemar Castle. 
Stone, J. B., Olympic. 
Strong, R., Waiton Hall. 
Stubbs, T. H., on leave. 
Studholme, J. J., Patrician. 
Sturdy, H., Quilpue. 
Styles, A. C.. Ionic. 
Summerlin, 8. C., S.Y. Alberta. 
Summers, E. B., Calabria. 
Sutherland, D.,Glasgow Depót. 
Sutherland, W. G., unattached . 
Sweetnam, R., Delta. 
Syme, W. A., Orvieto. 
Tamplin, L. H., Danube. 
Tayler, G. R. W., Kumeric. 
Taylor, A., Tortoguero. 
Taylor, A., Chigneeto. 
Taylor. A. W., Monmouth. 
Tavlor, Н. W., San Lorenzo. 
Taylor, R. F., Seal. 
Taylor, W.. Osiris. 
Taylor. Wilfred, Etontan. 
Tavlor, W. G., German. 
'Teahon, S., Pretorian. 
Terranneau, E. G., Nerehana. 
Thomas, G., Cambrian. 
Thomas, G. H., Edward L. Doheny. 
Thomas, H., Itatinga. 
Thomas, W., unattached. 
Thomas, W. H., El Paraguayo. 
Thomasson, F., Franconia. 
Thomasson, H., Orotava. 
Thompson, A., Cevic. 
Thompson. A. T., sick leave. 
Thompson, W. J., Nankin. 
Thomson, F. A.. Highland Scot. 
Thomson, G., Salgette. 
Thomson, J., Highland Watch. 
Thomson, J. R., Georgic. 
Thomson, R., Cameron. 
Threlkeld, T. G., Worcestershire. 
Tilford, G. L., California. 
Timperley, J. H., Kelrinia. — 
Tunbridge, A. O., Carthaginian, 
Turner, G. E., Gloucester Castle. 
Turner, J., Salamis. 
Tyler, G. R., Sagamore 
Tyler, W. E., Sorata. 
Underwood, H. G., Karonga. 
Utting, R. T., Tongarira. 
Veale, R. J., Dominion. 
Vincent, J., Malta. 
Vincent, J. R., Beltana. ee 
Wainwright, A. C. L., Baron Erskine. 
Wakeling, G. P., Elysia. 
Walker, H. P., Callao Depdt. 
Walker, R. S., Kingstoman. 
Walker, S. R., East Point. 
Walker, T. R., Anchises. 
Wall, D. G., Kenilworth Castle. 
Wallace, W. W., Roserte. 
Wallworth, W. A.. Cedric. 
Walsh, L., Bayano. 
Walsh, 8. P., Scotian. 
Ward, A., Highland Harris. 
Ward, H., Galway Castle. 
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Ward, J. N., Ceramic. 
Ware, W. R., Montezuma. 
Warner, E. L., Falaba. 
Warnor, N. 8., San Antonio. 


Wickers, H. M., /tacuera. 
Wignall, R. M., Orcoma. 
Wilcocks, A. E., Perugia. 
Wilkins, A., Hildebrand. 
Wilkins, J., Celtie. 
Wilkings, D. A., Rappahannock. 
Wilkinson, E., dmazon. 
Wilkinson, J., Atdantian. 
Willett, F. W., Kayembe. 
Williams, A. C., Orontes. 
Williams, F. A., Cestrian. 
Williams, D. F., Tanus. 
Williams, G. V., ОЬ. 
Williams, J., Kansas. 
Williams, J. R. T.. Zokomaru. 
Williams, J. T., Miami. 
Williams, J. T., Clement. 
Wiliams, T. D., Milwaukee. 
Wills, H. C., Malwa. 
Wilson, H. O., Limari. 
Wilson, N. J., Pomeranian. 
Wingrave, D. W., Balantia 
Winser, F., Egra. 

Wood, C. B., Imperial. 


Watkinson, 'E. А., Kenilworth Castle. 
Watson, G. H., Athenia. 

Watts, B. O , Aragon. 

Webb, C. B, N., Agadir. 

Webb, В. A., Callao Depot. 
Weller, C. A., Ruahine. 

Weller, E. 8., ' City of Delhi. 
Wellington, C., Antdlian. 
Weselby, A., Kabinga. 

Wheeler, N. B. W. M., Sazon. 
Whitaker, C. H., Minnetonka, 
White, A. 0., Koto. 

White, V. , Den of Ogil. 
Whittaker, H. A., City of Madras. 
Whittred, H., Chaudizre. 


, 


The following have been appointed to the staff of the 


during the past month :— 


Alton, H. F.. May 8th. 


Heath, W. H., May 8th. 


Berry, C., April 16th. Haddock. R. B., May 13th. 
Bessell, B. W., May 6th. Hood, J. A.. April 16th. 
Bone, D. W., May 5th. Ings, W. A., May 5th. 
Carroll, J., April 15th. Kelly, J. A., April 30th. 
Dawson, W., April 30th. Kenworthy, 'H. D., April 9th. 
Drohan, J., A ril 15th. Kull, G. R., May lith. 


Mitchell, A. J. H., April 20th. 
Macnab, J. A., April 16th. 
McLellan, К. F., May 13th. 


Freeman, H. . E., May 11th. 
Gillam, A. C., April 16th. 
Harvey, D., April 30th. 


C. E., C.S" Restorer. 
Wood, D., Ashtabula. 

Wood, T. A., Oslo. 

Woodhouse, W. A., Norseman. 
Woods, F., ‘Swanmore 

Woods, L. d. Guatemala. 
Woodward. J. 1., Comanchee 
Woollam. M. W., Manchester City. 
Woolley, L., Kinfauns Castle. 
Woolway, C. J., Statesman. 
Wright, E., Brodstone. 

Wright, F. 'M. a Menominee. 
Wright, G. J., Llandovery Castle. 
Wright, T. G., Edavana. 
Wroughton, E. MN, Marathon. 


Wyatt, R. C., Borneo. 

Wyett, A. W., Mooltan. 
Yelding, A. T., Kafue. 

Yelland, W. P., Sunda. 

Yorston, J. F., "Elmina. 

Young, F. E.. "Empress of Russia, 
Young, J., Galicia, 


English Marconi Company 


Montgomerie, J., April 30th. 
Owlett, R. A.C., April 16th. 
Pales, F. A., May dth. 

Pavitt, H. J., April 20th. 
Reidy, M., May 8th. 
Rudderham, S. W., May 11th. 
Ryan, L., April 25th. 
Simmons, E. A., April 17th. 
Stockton, 5. A., ' May 13th. 


The following have resigned from the staff of the English Marconi Company during 


the past month :— 


Allen, G. A., April 4th. 
Bawson, R., April 25th. 
eed К о. Ма peo 


y 7th. 
Tem "o W., April 29th. 


Kelly, C., May 14th. 
Ledger, F. H., May 2nd. 
McCormack, б. N., May 2nd. 
Munday, R. A., April 20th. 
Redgate H. J., May 9th. 


Roden, C., May lith. 
Rodway, J. C., April 29th. 
Waddoup, J. B., April 30th. 


The following operators have been engaged, and are assigned temporarily at Marcon 


House :— 
Boot, E. G Linton, 8. G. Moore, Е. Н. 
Chariton, W Lipscombe, A. Parsons, 8. б. 
Green, Н. С Macdonald, E. P. Phillips, P. C. O. 
Hills, G. Mallett, H. D. Riordan, T. 
Hurley, A. H Miles, Е Stevenson, J. В. 
Lackmaker, S Mills, V. T. 
Lanning, J. P Moodey, L. T. 

I ransOcean Operators 

(Positions May 14th). 

Belcher, H. J., Clifden. Hibberd, P. J., Poldhu. Rogers, J., Clifden. 


Bisping, A., London. 
Brown, W., London. 
Cotter, W. J., Clifden. 
Digby, J. P., Clifden. 
Gallivan, T., Clifden. 
Gordon, C. S., London. 

{, J. D., London. 

alliday, W. C., Carnarvon. 


Irvine, A. J., Clifden. 
Moore, A., London. 
Noakes, F. W., London. 
Norris, C. H., Clifden. 
Pain, C. W., Clifden. 
Pettyfer, P. H., Clifden. 
Pink, A., Clifden. 
Reeves, G., London. 


Skeet, F., Clifden. 
Smedley, B. B., Clifden. 
Smith, J., London. 
Smith, S., London. 
Stickles, T., London. 
Treacy. P. J.. Poldhu. 
Webb, T., Clifden. 
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Marconi House Notes. 
Music. 


There is a stir in the Marconi athletic circles ; 
the advent of summer is largely accountable for 
this. Cricket bags and tennis rackets are once 
more to the fore, and every night at the Acton 
ground many of the members in their cool white 
flannels are to be seen practising. But before 
dealing with the events of the summer season, we 
must first mention the concluding event of the 
winter, that was the last concert given by the 
Musical Society, on May 2nd. It was unani- 
mously voted the best of the series, and those who 
took part in the evening's entertainment deserve 
warm congratulations. 


Cricket. 


In the Athletic Section, cricket now occupies 
the premier place, for the “ leather" has been 
relegated to the locker to await next winter. The 
Challenge Cup presented by Mr. H. S. Saunders 
has aroused considerable enthusiasm among 
members of this section, and practices have been 
vigorously pursued, with the result that some good 
form has already been shown. The first matches 
of the season were played on Saturday, May 9th, 
against the Linotype Crickct Club and the Oyez 
Cricket Club. The former were successfully over- 
come by the first eleven after a very close game, 
when the principal honours fell to Mr. S. B. Bal- 
combe for bowling and Mr. A. J. Clarke for batting. 
The second eleven were unfortunate, especially as 
they showed much keenness, and were by no 
means wanting in form. 


Tennis. 


In the Tennis Section chief interest centres 
round the compctition for the Inter-Departmental 
Tennis Shield. The play between the London 
departments has been drawn up in the following 
order : 

Betulander v. Field Station. 

Manager's and Secretary's Staff v. Accountants. 

Traffic v. Publicity. 

Engineers, a byc. 


Swimming. 


In the Swimming Section. although the season is 
but a fortnight old, the outlook is very hopeful. 
The enthusiasm and keenness shown by all members 
in their practises augur well for the future. The 
fixtures for the coming month are of particular 
interest and should draw together not only the 
foremost swimmers, but a good assembly of Mar- 
coni supporters. These are: May 21st, relay race 
against Shaw Savill; May 28th, relay race against 
Union Castle; June 4th, 1 length club race ; June 
9th, relay race against Royal Mail; June 18th, 
2 lengths club race; June 24th. return relay race 
against Union Castle. 

For the Club Races the entries are sure to be 
numerous, but there must necessarily be an element 
of uncertainty with regard to races with outside com 
petitors. Nevertheless, although the club pos- 
sesses few fast swimmers,’ yet it possesses a number 
of well trained men with plenty of go and spirit, 
and with their help the’ club stands a verv fair 
chance of pulling off the events. 


Philately. 


The Philatelic Society has just completed the 
first year of its existence. Atlhough the number 
of its members is comparatively small, yet the lack 
of quantity is made up by the quality, for all are 
extremely enthusiastic, while many are first class 
authorities in one or other of the various branches 
of philately. The result is that much interesting 
information, as well as many rare bargains in the 
way of exchange, can be picked up at these meetings. 
They are to be held on the first Monday of every 
month during the summer. 


Art Exhibition. 
Arrangements with regard to the Exhibition, 


which is to be held some time іп June or July, are 


still proceeding, and the response to the appeal for 
exhibitors has been most gratifying. At the same 
time the organisers are anxious that the exhibition 
shall be as representative as possible, and as this 
may be the last opportunity to make any announce- 
ment, all who are interested in painting, sketching, 
and photography are asked to take especial notice. 
and if they care to take part in the exhibition to 
send any exhibit together with their names as soon 
as possible to Bernard C. White. A Committee 
who will deal with the hanging of the exhibits and 
the general management of the exhibition is in 
process of formation. 


Obituary. 


Mr. John Reeve, who was employed as a genera 
handyman at the Marconi Works, Chelmsford, dicd 
recently as the result of a distressing accident. 
He was walking along the High Street, Chelmsford, 
when he was knocked down by a frightened horse, 
and died shortly after his admission to the hos- 
pital. 


ELEGRAPHISTS WANTED at once ; Shore appoint- 

ments; Morse sounder and good puncbing; liberal 
scale; pension.— Write, with photograph if possible, stating 
qualifications, age, present salary, &c.. Trafic Manager. 
Marconi's Wireless Telegraph Co., Ltd., Marconi House, 
J.ondon, W.C. 


OR SALE.—Mess Suit, dark blue 3 white mess Jackets, 
5.9 іп. ; as new, 35/-.— Вох 1416, WIRELESS WORLD 
Marconi House, Strand. London, W.C. 


INAL DIGEST FOR MARCONI STUDENTS (Copy- 

right). A very useful little Revision Book for advanced 
Students. 9d. post free, or 6/- per dozen. Sole publishers, 
WALLASEY SPECIALITY CO., 11 Leasowe Avenue 
Wallasey, Cheshire. 


ALENA: “Ne plus ultra," best selected and most 
sensitive crystals, detecting Norddeich at over 1,000 
kilometres with little indoors antenna; 50 «rammes. 3/- ; 


100 :irammes, 5/-, post free. Post bill to J. P. MULLER , 


1 rue Joseph Clerc, LE HAVRE (France). 


OOKS on Wireless Теіенгарћу, also all other Subjects: 


Secondhand at Half Prices, New 25% Discount.Catalogues 
Free. State Wants. Books sent on Approval. Books Bought 
—W. & G. FOYLE, 121-123 Charing Cross Road. London. 
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Sullivan Instruments 


Sullivan “ Universal” Galvanometers and Shunts for Land and Sea Use 
Testing and Signalling Instruments of every description for Submarine Cables. 


SULLIVAN TELEPHONE RECEIVERS for Wireless Telegraphy and 
Telephony, as used by the principal Governments and Wireless Telegraphy 
Companies—resistance values from 5 to 15,000 ohms. 

Fast Speed Wheatstone Automatic Transmitters and Receivers, guar- 
anteed at 400 words per minute, and Wheatstone Apparatus generally. 
Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


All instruments guaranteed, and accompanied, if desired, with Certificates of 
Accuracy from the National Physical Laboratory at cost price. 


H. W. SULLIVAN, 


Winchester House, London, E.C., England. 
Works: Liverpool House, Middlesex Street, London, E.C. 


Т e " ( Office : 3518 London Wall. 
Telegrams: ‘* Deadbeat, London. Telephone f Works: 3518a 


Codes: Western Union (Universal Edition); A.B.C. (5th Edition); Engineering (2nd E ditio: Ji | 


Silk and Cotton Covered H.C. Copper Wire, Resistance Wires, Fuse Wire, 

Badiag Wire. Charcoal Iron org Wie fue o bl KENW ELL ROAD 

Covered Wire 79 CLER б. 
SONS, ' LONDON, E 


ON & S ipaq Braided 

O RMIST lished 1793. 13259 Сети and Twisted Wires, Bare 
stabiis Copper Strand & Flexibles of any Construction, Wire 

Ropes & Cords, down to the finest sizes, in Galvanized Steel, Phosphor Bronze.etc. 


- Ormiston. London 


VULCANIZED FIBRE 


Sheets, Rods and Tubes. 
Machine Work and Special Shapes. 


J. BURNS, Lro., 189 CENTRAL ST., LONDON, E.C. 


77% “Wireless” TELEPHONE RELAY 


IMPROVED FORM will MAGNIFY CURRENT over 100 TIMES. 


For INCREASING the RANGE of a Receiving Station. 

For RECORDING Messages and TIME 
SIGNALS. 

J For operating LOUD SPEAKING TELE. 
PHONES. 

Ж For working CALLS and RELAYS. 


Also BEST RECEIVERS made for Wireless and other RELAYS 
and Loud Speakers. 


For Particulars and Prices apply Patentee and Sole Manufacturer, 


S. G. BROWN, 4 Gt. Winchester St., London, Е.С. 


Please mention “The Wireless World” when writing to Advertisers. 
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Safety 


UST two weeks after the Empress of 
] Ireland sank 1n the St. Lawrence River, 

the House of Commons was occupied 
in debating the Mercantile Shipping (Con- 
vention) Bill—a measure designed to mini- 
mise the dangers of ocean travel. The 
provisions of the Bill relating to wireless 
telegraphy are printed on page 250 of this 
issue, and it will be seen that their scope is 
to give effect, so far as the British Mercantile 
Marine is concerned, to the decisions of the 
conference which assembled in London 
towards the end of last year and which, in 
January last, agreed upon an international 
standard as to the precautions to be adopted 
to reduce the perils of the sea. Parallel 
legislation is being carried elsewhere, and 
there is every reason to anticipate that 
within à comparatively short time the great 
shipping nations will have in operation a 
code of safetv binding on all owners and 
crews of foreign-going passenger ships. 

It has not required the recent terrible 
disaster to remind us as to the need for 
legislation such as is now proposed, for the 
alarming facts as to the extent of the de- 
struction of human life at sea had already 
created & consensus of opinion throughout 
the world in favour of reasonable reform. 
This movement resulted in the holding of 
the International Conference to which we 
have already referred, and the Bill which 
the Preaident of the Board of Trade explained 
to the House of Commons on June 12th 
embodied the results of that conference. 
Members of the House of Commons inti- 
mately connected with the shipping industry 


Subscription Price 3d. 
1914. 500 рег free Post Free Sd. 


at Sea 


gave the measure their approval. Sir 
Archibald Williamson, speaking with an 
intimate knowledge of a fleet of steamers 
trading regularly with the United States, 
observed that although not one of these 
had a crew of fifty nor carried passengers 
it had been found that the installation of 
wireless telegraphy was a distinct advantage. 
He advocated the installation of wireless 
telegraphic apparatus on cargo steamers, 
not only because it made for safety, but 
because it gave owners the commercial 
advantage of knowing where their steamers 
were at any given moment, and when they 
would arrive at anv given port. 

The fear was expressed by one member 
that wireless telegraphy might become a 
monopoly, but Mr. John M. Robertson, the 
Parliamentary Secretary to the Board of 
Trade, promised that the Board of Trade 
would take “ vigilant precautions against 
an approach to anything of the kind." 
There has never been any ` monopoly " in 
wireless telegraphy in this country, and we 
fail to see in what way the Bill will create 
one. 

Shipowners are business men after all, 
and like other business men they are guided 
in making their purchases by considerations 
of efficiency and economy. If the vast 
majority of ships are equipped with Marconi 
apparatus 16 is surely because of the out- 
standing advantages to shipowners of that 
system and of the services of " an excellently 
managed and efficient organisation,” to 
quote the expression of one of the speakers 
who took part in the debate. 
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Personalities in the Wireless World 


EUGENE TYLER CHAMBERLAIN 


Ur.ited States Commissioner of Navigation 


O control the navigation of any 
| country is a task of great responsi- 
bility, as it 1s likely to have a great 
effect, either for good or ill, on the pros- 
perity of that country according to the 
manner in which it is carried out. Especially 
is this the case in a land which owes its 
developinent and maintains its greatness 
largely on the wealth and importance of its 
maritime trade. The United States, there- 
fore, has been thrice blessed in having for 
her Commissioner a man of such keen fore- 
sight and statesmanship as are possessed by 
Mr. Chamberlain. It was not the least of 
President Cleveland’s achievements when he 
prevailed on Mr. Chamberlain in 1893 to 
accept the post, for in the twenty-one years 
that he has held the office, Mr. Chamberlain 
has effected such far-reaching changes and 
introduced so many important measures 
relating to vessels and shipping, that he has 
practically reorganised the maritime system 
of the United States and made it one of the 
foremost in the world. 

One of his ideals is to secure, as far as 
possible, the safety of “ those who go down 
to the sea in ships, and occupy their business 
in great waters." How far he has succeeded 
in his purpose we dare not declare, lest we 
should be accused of fulsome flattery. All 
we can say is, “ Ask those whom his ordi- 
nances affect and the reply will leave you 
more than satisfied of the truth of our 
statement.” But to those who have not the 
means of obtaining information їп this 
way, the following details of Mr. Chamber- 
lain's work will be of interest. Soon after 
taking office he started to carry into effect 
the recommendations of the International 
Marine Conference of 1898, and so brought 
into operation the revised international 
rules, inland rules, and the Great Lakes 


rules for preventing collisions and for 
establishing definite lines for the application 
of these regulations. He was also, to a large 
extent, responsible for the passing of the 
White Law of December, 1898, for the 
improvement of tle conditions of seamen 
on Ámerican ships, and it was he who urged 
the measure, included in the Act, which 
requires the inspection of certain sailing 
vessels and the examination of their officers, 
and prohibiting the departure of unseaworthy 
American ships. Again, in 1903, when the 
Department of Commerce and Labour was 
created, he joined others in urging the 
importance of wireless telegraphv as a means 
of promoting safetv to life on vessels at sea, 
and the United States Government have 
found his co-operation invaluable in the 
framing of the legislation on this subject. 

Mr. Chamberlain was born in Albany, 
New York, September 28th, 1856, and was 
educated at the Albany Academy and at 
Harvard University, where he graduated in 
1878. For one year he took up the pro- 
fession of teaching, but later was engaged 
in business. This knowledge he found of 
great value, when, two vears afterwards, he 
entered on а journalistic career, which he 
continued to follow till, in 1893, President 
Cleveland appointed him Commissioner of 
Navigation, and he took up his great life 
work. He 1s one of the four honorary 
associates of the Society of Naval Architects 
and Marine Engineers, and is a member of 
the Maritime Law Association. In 1903 he 
was secretarv of the Pan-American Customs 
Congress which met at New York to promote 
uniformity in Customs and Navigation Laws 
among the American Republics. Again, he 
was delegate at the International Congress 
on the Safety of Life at Sea, which was held 
in London last year. 
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Trans-Ocean Wireless Telegraphy 


New Transatlantic Service. 


THE ENGLISH STATION DESCRIBED. 


LMOST everywhere the triumph 
A wireless telegraphy is completc— 

on land and on sea, in peace and 
in war—and one recalls with considerable 
amusement the extraordinary manrer in 
which Mr. Marconi was treated by scientific 
men while solving the great problem. It is 
only a few years ago since Mr. Marconi 
announced to the world that he had suc- 
ceeded in sending a wireless signal across 
the Atlantic. Immediately the detractors 
were up in arms. It was nonsense; the 
reading was an error, it was a deliberate 
deception. To-day we know that the signal 
was really sent and really received, and 
events have proved it to be the forerunner 
of a new means of bringing the corners of 
the world nearer than ever before. 

It was in 1900 that Mr. Marconi, en- 
couraged by the success of his cross-Channel 
and other experiments over varying dis- 
tances, arrived at the decision to make a 
serious attempt to send an electric wave 
across the Atlantic and detect it on the 
other side. He had long held in view the 
application of his system of wireless tele- 
graphy to transatlantic working, not 
merely as an experimental feat, but with 
the object of making it a means for com- 
mercial communication. It was obvious, 
however, that if such a purpose was to be 
brought to fruition it would necessitate the 
employment of more powerful electro- 
magnetic waves than those previously used, 
and it was, above all things, necessary to be 
perfectly certain that the production of these 
waves would not prevent or cripple the 
already established wireless communication 
between ships and the shore. Moreover, 
the nature of the plant to be employed 
required careful consideration. | 

After many experiments, the construction 
of the plant was commenced. Poldhu, on the 
Cornish coast, was the locality chosen for 


the site, and that name will go down in 
h'story as the birthplace of transatlantic 
wireless telegraphy. The construction of 
appropriate buildings was commenced in 
October, 1900, by Marconr's Wireless Tele- 
graph Company. In the following month 
the machinery began to be erected. The 
aerial was to consist of a ring of twenty 
masts, each 200 feet high, arranged in a 
circle 200 feet in diameter, the group of 
masts supporting a conical arrangement of 
wires insulated at the top and gathered 
together at the lower points in the shape of 
a funnel. In December, 1900, the building 
was so far advanced that drawings were 
prepared showing the arrangement proposed 
for the electric plant in the station; this 
being delivered, experiments were carricd 
out at Poldhu in January, 1901, for the 
purpose of ascertaining how far it would be 
efficient for the objectivein view. At Easter, 
1901, by means of a short temporary aerial, 
experiments were conducted betwcen Poldhu 
and the Lizard, a distance of six miles, which 
was sufficient to show that the work was 
being conducted on the right lines. 

. During the next four months much work 
was done in modifying and perfecting the 
wave-generatingarrangements, and numerous 
telegraphic tests were conducted during the 
period by Mr. Marconi hetween Poldhu in 
Cornwall, Crookhaven in the South of 
Ireland, and Niton in the Isle of Wight. A 
delav occurred owing to a storm on Sep- 
tember 18th. 1901, wrecking à number of 
the masts, but sufficient restoration of the 
aerial was made by the end of November, 
1901. to enable Mr. Marconi to contemplate 
making an experiment across the Atlantic. 
He left England on November 27th, 1901, 
in the steamship Sardinian, for Newfound- 
land, having with him two assistants, 
Messrs. Kemp and Paget, and also a number 
of balloons and kites. He arrived at 
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St. John’s, Newfoundland, about Decem- 
ber 5th, and made arrangements for sending 
up a balloon and an attached aerial wire, 
having previously instructed his assistants 
at Poldhu to send from 3 p.m. to 6 p.m. 
each day a programme consisting of the 
letter “ S" (which in the Morse code consists 
of three successive dots) at short intervals. 
Signals began to be sent out in this way 
from Poldhu on Wednesday, December 11th, 
and, after some difficulty in elevating the 
aerial wire in Newfoundland by means of a 
kite, Mr. Marconi received the “ S" signals 
at Newfoundland on Thursday, Decem- 
ber 12th, 1901. On Friday, December 13th, 
he confirmed this result, and on Saturday, 
December 14th, he was able to send a 
message to Major Flood-Page, one of the 
Directors of Marconi's Wireless Telegraph 
Company in London to this effect : 


" St. John's, Newfoundland, Decem- 
ber 14th, 1901.—Signals are being received, 
weather makes continuous tests very 
difficult, one balloon carried away yester- 
day." 


In these experiments the actual power 
employed in Cornwall for the production of 
the waves was not more than 10 or 12 kw. 
In February, 1902, Mr. Marconi made 
arrangements for the erection at Poldhu of a 
permanent structure. 


The plant and equipment at Poldhu have 
since been modified to adapt the design of 
the station to the requirements of modern 
radiotelegraphic practice, but it ceased to 
be employed for transatlantic work in 1907, 
when a new station was opened at Clifden, on 
the west coast of Ireland, to communicate 
direct with another station at Glace Bay in 
Nova Scotia. These two large stations began 
to exchange radiotelegraphic messages across 
the Atlantic on October 7th, 1907, and 
millions of words in Press and private 
messages have since been transmitted. The 
long history of this great achievement was 
related by Mr. Marconi in a lecture at the 
Royal Institution of Great Britain, delivered 
on March 13th, 1908, in which he recounted 
the various stages of the work and the steps 
by which success had been finally attained. 
After an ‘interval of interruption due to a 
fire which destroyed part of the Glace Bay 
Station in August, 1909, commercial com- 
munication was re-established across the 
Atlantic at the end of April, 1910. 

Now to the Clifden-Glace Bay service is 
about to be added another, which iscalculated 
to more effectively bring together the two 
Continents and to cope with the enormously 
increasing use of transatlantic telegraphic 
communication which the cheapness and 
efficiency of the Marconi system has made 
possible. 
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The stations are situated in North Wales 
and in New Jersey, U.S.A., and private land 
lines will connect these terminals with 
London and New York. As the service will 
shortly be inaugurated this is a suitable 
occasion on which to give an account of it, 
as well as of the work which it is intended to 
carry on. 

The British station is Jocated in the neigh- 
bourhood of Carnarvon, the whole surround- 
ings of which are full of interest. 

The recorded history of the neighbourhood 
goes back many centuries, but the enlightened 
research of trained scholarship within recent 
years has somewhat dispelled the mists 
that envelop its early history. For instance, 
the fact has been revealed that long before 
Cesar set foot on the shores of the '* White 
Island ” its every headland along the North 
Wales coast was occupied by what, to the 
military engineer of that day, must have 
been impregnable cities. These were so 
systematically grouped that the appearance 
of an invader at Chester could be signalled 
to Carnarvon, and thence along the western 
coast, with a promptness that, in a sense, 
anticipated the wireless telegraphy of to-day. 

Until far into the Middle Ages Carnarvon 
was the richest and busiest city in Wales. 
Since then, however, it has fallen on evil 
days, commercially. For generations its 
local industries have been a diminishing 


Main 300 kw. Motor Alternator. 


quantity. The riveter's hammer on the iron 
and steel ships of the Clyde and Tyne 
sounded the knell of about the last of its 
flourishing trades. 

The site on which the New Jersey Station 
stands has also passed through many vicissi- 
tudes, and during the construction of the 
New Brunswick transmitting station an 
old farmhouse, which in revolutionery days 
was а mansion of importance, having been 
at one time a paymaster’s office of the 
revolutionary army, was used as the con- 
struction office. Rumour has it that 
Lafayette had his headquarters at this old 
farmhouse for a time during the American 
War of Independence. But the whirligig 
of time brings its revenges, and historic 
places in North Wales and in New Jersey now 
come into prominence through scientific 
achievement. 

The station in North Wales, although 
familiarly known as Carnarvon Station, is 
not actually within the confines of that city. 
The transmitting section 1s situated a few 
miles east of Carnarvon, on the Cefn-du 
Mountain, the station building being about 
680 feet above sea level. The receiving 
section is at Towyn, one of the most pleasant 
seaside resorts in North Wales, about three- 
quarters of a mile from the village and a 
distance of about 62 miles by voad from 
Cefn-du. 
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Signalling Motor Generators. 


The transmitting and receiving sections 
are separate to enable duplex wireless tele- 
graphy to be effected—that is to say, to make 
possible the simultaneous reception from, 
and transmission to, America. It is not usual 
to have so large a distance separating the 
two sections, but it was necessary to do so in 
this case owing to certain geographical 
features. In duplex working the receiving 
section must be placed in a certain definite 
direction with respect to the transmitting 
section, and here the correct angle could not 
be obtained with a suitable site at a nearer 
distance owing to the configuration of the 
country. 

There are four wires connecting the two 
stations, these being carried on the same 
poles as the Post Office telegraph lines. 

The transmitting station consists of one 
large building measuring approximately 
100 feet by 83 feet, which is divided into 
three sections, known as the main machinery 
hall, the annexe, and the extension. 

In the main machinery hall are located 
the transmitting sets, switchboard, trans- 
former room, stores, offices and emergency 
operating room. Auxiliary plant, consisting 
essentially of electrically driven blowers, 
D.C. generators, ventilating fans, and some 
small motor generator sets used in connection 
with the signalling circuit are placed in the 


annexe, which also provides an office for the 


shift engineers and accommodation for the 
fitting shop. The extension is devoted 
entirely to experimental apparatus. 

On the two upper floors of the north end 
of the building are arranged most of the 
actual wireless apparatus, consisting of 
condensers, bus-bars, jigger, and induct- 
ances. 

The main transmitting sets are in dupli- 
cate, each set comprising a 300 K.V.A., 
single-phase alternator, generating at 1,750 
volts and 150 frequency, directly coupled to, 
and driven by, a 500 B.H.P. three-phase 
self-starting motor, suitable for 440 volts 
and 50 frequency ; this in its turn is directly 
coupled to a shunt-wound exciter giving 
300 amperes at 40 volts. 

The alternator is directly coupled to the 
discharger, which is of the rotating disc 
type, the coupling being an insulated one. 
Lubrication throughout the entire set is 
forced. The disc discharger is enclosed in a 
sound-proof room. 

An insulated foundation is provided for 
the disc, and should it be required at any 
time to run this asynchronously, an inde- 
pendent 50 horse-power 110 volt shunt 
motor having a quickly removable insulated 
coupling is provided for the purpose. 

The main switchboard consists of ten 
panels, each 2 feet wide and 8 feet high, 
upon which are mounted the necessary 
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Transformers, Inductances and Isolating 
Switches. 


instruments and circuit breakers and switches 
for the control of the various parts of the 
plant. The mains and main motor panels 
ure provided with time limit relays; the 
cables from the switchboard to the various 
machines are all lead covered, and are 
suspended on racks on the sides of the 
trenches. 

The transformer room is worthy of note. 
Here are transformers each having a capacity 
of 75 K.V.A., as wel! as low-frequency 
inductances. There is an electrically operated 
safety switch in the transformer primary 
circuit which is controled by a master 
switch. Each transformer is provided with 
isolating switches in both primary and 
secondary circuits, and these are carried by 
an iron framework immediately over the 
transformers. The low-frequency induct- 
ances are arranged to facilitate adjustment 
of the amount of inductance required. 


In the emergency operating room is all 
the apparatus necessary for transmission 
and reception from the transmitting station 
instead of from the distant operating station. 
In addition there is here a master switch, 
under the control of the operator, which 
automatically operates (1) the safety switch 
in the transformer room, (2) the receiving 
aerial isolating switch, (3) the receiving 
crystal protecting switch, (4) an illuminated 
sign “ Ready to Transmit,” situated in the 
shift engineer's office, and (5) a disconnecting 
switch in the main earth lead, to unearth the 
aerial when required for receiving, thus 
completely avoiding any possibility of 
damage to the receivers when the aerial is 
required for transmitting. 

The auxiliary plant is, as we have already 
stated, situated in the annexe. Here are 
motor generator sets in duplicate, each 
consisting of a three-phase induction motor 
directly coupled to a 50 kw., 110 volt, shunt 
wound, D.C. generator, in connection with 
which is used an automatic pressure regu- 
lator. The blowers are also in duplicate, 
each set consisting of a positive rotary 
blower of the out-board bearing type, driven 
through spur gearing by a motor suitable 
for 440 volts, three-phase, and 50 frequency. 
Air is conducted to a reservoir, thence 
distributed where required. The disc dis- 
charger chambers are ventilated by means of 
exhaust fans, each driven by a three-phase 
induction motor. Duplicate signalling 
circuit motor generators are provided, each 
consisting of a three-phase induction motor 
running at 1,460 revolutions per minute, 
directly coupled on either side to a D.C. 
shunt wound protected type generator. 
Liquid starters for use in connection with 
the auxiliary disc motors, are, like the other 
machinery installed here, supplied in dupli- 
cate, to guard against any possible temporary 
interference of the service. 

From the shift engineer's office, which 18 
partitioned off from the annexe, an un- 
interrupted view is obtained of the machinery 
hall, main switchboard, and the auxiliary 
plant. | 

The small but well-arranged repair shop is 
capable of dealing with almost any class of 
repair work likely to be required, and it is 
equipped with modern power-driven tools. - 

The latest type condensers are installed, 
the banks being arranged symmetrically on 
two floors. The pots are used three in series. 
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The bus-bars are of copper-sheet, stiffened 
by Duralumin angle plates. They are sup- 
ported on standards and separated by means 
of porcelain insulators. The main bus-bar 
is extended beyond the condenser banks, 
and divides immediately over the disc 
chambers, the ceiling of which is provided 
with specially insulated glands, through 
which pass the main connectors conducting 
the current from the condenser bus-bars to 
the side discs. Each branch of the main 
bus-bar is connected up to one transmitter 
by means of quickly removable change-over 
links. 

The jigger, of the usual independent 
primary and secondary type, consists of a 
suitable number of turns of special H.F. 
cable, wound on insulated frames, which are 
supported so that their axis lie along the 
axis of the windings. Provision is made for 
one of these frames to be easily movable 
in a line along its axis for the purpose of 
varying the coupling between the primary 
and secondary. 

The aerial tuning inductances are three 
in number, and are provided with the 
necessary tappings for tuning purposes. The 
aerial is of the directional type, and extends 
from the building in an easterly direction 
up the mountain side. It is approximately 
3,600 feet long, and averages 500 feet in 
width. Ten tubular masts support the aerial, 


and these are arranged in four rows of three, 
two, two and three, each row being 900 feet 
apart. The aerial diverges from the leading- 
in insulator to a line of rod insulators sup- 
ported by the triatics between the tops of 
the first row of three masts, thence to the 
triatic supported by the other rows in 
succession, the plane of the wires following 
roughly the contour of the mountain at a 
height of just under 400 feet. Even tension 
is kept in every wire by means of a balance 
weight, thus minimising the possibility of 
breakage of wire due to wind pressure. 

The earth system is briefly as follows: 
a ring of metal plates is buried in a circle, 
with the building as centre. This is con- 
nected by means of radial wires with 
another ring of larger radius. From the 
outer ring wires are run to the end of the 
aerial, whilst from the first circles of plates 
wires are brought overhead to the common 
earth wire. On two opposite sides of the 
building are earth terminals, passing through 
the wall to which the common wire is con- 
nected. 

There are ten tubular stecl masts, each 
400 feet in height, the lower half being 
3 ft. 6 in. in diameter, and the upper half 
being 2 ft. 6 in. The lower half is built of 
quarter sections, or quadrants each 15 feet 
in length, and the upper half is built of 
semi-circular sections each ten feet in 
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length. All the sections have outside 
flanges, by means of which they are bolted 
together. Each mast is provided with a 
gallery at the top, which can be reached by 
a ladder running up inside, access to the 
ladder being by means of a manhole. The 
triatics are attached to a halyard passing 
through a block at the top of the mast, and 
another at the bottom, and are made fast 
to bollards. A winch with warping drums 
is placed between each two masts. The 
foundation plate for each mast stands on a 
block of concrete measuring approximately 
12 feet by 12 feet by 6 feet, and weighing 
approximately 48 tons. 

Four sets of seven stays of 3 inch steel 
wire rope with solid соге аге used for each 
mast. A stay is insulated about every 
hundred feet of its length. The stay 
anchors consist of concrete blocks measuring 
about 12 feet by 12 feet by 12 feet, and 
weigh approximately 97 tons. The inter- 
mediate pairs of masts are provided with 
back stays in order to lessen the strain on 
the mast-head caused by the greater length 
of triatie which they support. 

Power is supplied to the station by means 


of an overhead transmission line which 
provides a three-phase supply at 10,000 
volts. The power station, belonging to the 
North Wales Power and Traction Company, 
is situated at Cwn Dyli, about 114 miles 
distant. The prime movers are high pres- 
sure water turbines, the water being ob- 
tained from a lake very near Snowdon. 
There is a transformer station adjacent to 
the wireless station, where the voltage is 
reduced from 10,000 to 440 volts, at which 
pressure it appears on the main switch- 
board. 

At the Towyn station the receiving aerial 
is supported by five masts, each 300 feet 
high ; these masts are erected on a range of 
hills at the back of the town, the last mast 
being about 1,400 feet above sea level. A 
balancing aerial is also erected carried on 
80 feet poles, the purpose of the balancing 
aerial being to balance out the effect of 
signals transmitted from the stations at 
Cefn-du, so that the signals received across 
the Atlantic are not in any way affected by 
the signals from the transmitting station at 
Carnarvon. 

The station 1s equipped with all the latest 
types of receiving apparatus, and the 
operating building has been designed to 
accommodate sufficient operators to deal 
with a traffic of 100 words per minute duplex. 
The operators for both stations are all 
located in the various operating rooms at 
the Towyn station, as are also the operators 
for working the land lines. 

The signalling switches at the transmitting 
station are controlled from Towyn, where 
the punched tape from the Creed instrument 
is put through a Wheatstone transmitter, 
which, by means of relays at the Carnarvon 
station, actuates the signalling switches, 
making and breaking 300 kw. 


The large and continuously increasing 
volume of traffic with which the Marconi 
service has had to cope is proof of its 
popularity. The latest inventions have 
been introduced to facilitate its rapid dis- 
posal, and with a view to eliminating to the 
greatest extent human agency. 

The Marconi Company have opened large 
new premises at No. 1, Fenchurch Street, 
London, E.C., which serves as a main 
telegraph office. The new premises are 
connected by direct land lines with the 
Company’s offices at Marconi House, Strand, 
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London, W.C. The public office ^ has a 
commanding position, facing as it does the 
banking centre of the world, Lombard 
Street, and Gracechurch and Fenchurch 
Streets, the home of shipping and ‘produce. 
The office is fitted with panelling, doors and 
counter of Cuban mahogany, the walls above 
the panelling and the ceiling being covered 
with lincrusta of rich and elegant design. 
In the basement are to be found the com- 
pressor for the Lamson tubes, and several 
busy motor generators vie with one another 
to supply power to mechanism of most 
recent invention in the operating room. 
Here also is ample accommodation for the 
rapidly accumulating and vast records 
which it is the duty of a telegraph company 
to keep, sccording to the provisions of the 
International Telegraph and Radiotele- 
graphic Conventions. 

To ensure an uninterrupted public service 
and to provide against the risk of fire, the 
land lines connected to both the Welsh and 
Irish stations can be worked either from the 
office in the Strand, or from the main 
office in Fenchurch Street. 

Let us follow the handling of a telegram 
from the time of its acceptance at the 
counter of the telegraph office. Imme- 
diately it is handed in it is dispatched by a 
special tube leading from the public office 
to the instrument room, where it is trans- 
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ferred to punchers. The rapid tapping will 
convince any onlooker that an expert is 
transferring the message on to the tape. 
Then it is passed to the man in charge of 
the Creed transmitter on the next table, 
which automatically reproduces punched 
tape at the high-power wireless station at 
Towyn. There another operator transfers 
the tape to the wireless transmitter bv 
means of which the dots and dashes are 
flashed into space and received at the station 
in New Jersey. Here again expert tele- 
graphists transcribe and hand the messages 
to the land line system connecting with all 
the important cities and towns in the 
United States and Canada. The same 
operation is repeated when a message is 
transmitted in the other direction—that is, 
from the United States to England—the only 
difference being that in London the signals, 
by means of the Creed printer, are recorded 
in letters on tape, which is automatically 
gummed, and handled by the scrutineer, 
who separates the tape and affixes it on 
the Company's forms for delivery to the 
addressees. 

The apparatus being in duplicate, there 
is, therefore, every assurance of an uninter- 
rupted service, and to ensure the greatest 
speed the lines are worked duplex. . 

Messages exchanged between this country 
and the Dominion of Canada will continue 
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to pass through the Clifden-Glace Bay 
Wireless Telegraph Service, and the dupli- 
cate facilities now arranged enables the 
Company to deal more effectively with the 
hundreds of thousands of words entrusted 
to them for transmission. 

All classes of telegrams are dealt with— 
ordinary plain language, deferred night 
letters, week-end letters, Press, and shore 
to ship and ship to shore messages. Cypher 
is as easily dealt with as plain language. and 
the rates have been reduced to a level 
placing telegraphy in the reach of a far 
wider public, and effecting a saving of about 
334 per cent., as compared with the charges 
for transmission by other means. 

This brief account of the arrangements 
made to provide an efficient and economical 
service must convince even the layman that 
long-distance wireless transmission as well 
as communication with ships of all nations 
is becoming more and more interwoven with 
our daily social and commercial life. It has 
been and will continue to be a great: factor 
in the lowering of rates as well as a perma- 
nent entity in the world of telegraphs. 


A public banquet was held at Carnarvon, 
on May 20th, in honour of Mr. Marconi, who 
was accompanied by Mrs. Marconi. The 
Mayor of Carnarvon presided, and he was 
supported by representatives of Liverpool’s 
shipping industry. The object of the gather- 
ing was to celebrate the completion of the 
new station. ; 

Responding to the toast of his health, 
Mr. Marconi, who was cordially received, 
said that wireless telegraphy had made 
enormous progress in recent years, and he 
was certain that at the time of his first 
experiments, nearly twenty years ago, 
hardly anyone would have dreamt that it 
would have been possible to utilise it for 
direct commercial communication between 
England and America, or between England 
and South Africa. He remembered per- 
fectly well that when he first started his 
experiments in England, and it was thought 
wonderful if he could communicate over a 
distance of two miles, he received a letter 
from the Admiralty stating that if ten or 
fifteen miles could be covered it would be 
all that was really wanted. Now if for some 
reason one could not communicate direct 
to almost any point in the Mediterranean 
or North Atlantic they were all very much 
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surprised, and had to admit that there must 
be something radically wrong either with 
the apparatus or the persons who were 
working it. The uses of wireless telegraphy 
at the present day were many, but he thought 
that the first practical purpose to which it. 
was put over seventeen years ago still 
remained the most important. He referred 
to its use on board ship in safeguarding the 
lives of those that travel on the sea. The 
number of ships and shore stations equipped 
with wireless telegraph apparatus was rapidly 
increasing, and that such equipment was 
now considered almost indispensable was 
shown by the fact that several Governments 
had passed laws making a wireless telegraph 
installation compulsory in all ships entering 
their ports. Many of the results he had been 
able to obtain had been rendered possible 
by the work of his predecessors and by the 
co-operation and help which had been 
afforded him by his assistants. One of the 
greatest gratifications of all those who had 
worked in this fascinating subject was to 
know that whilst telegraphy through space 
was facilitating and cheapening our methods 
of communication with distant parts of the 
world, it was also diminishing the perils 
and increasing the comforts of those that go 
down to the sea in ships. 


The following Marconigram was received 
during the dinner: “To the Chairman, 
Marconi Dinner, Sportsman Hotel, Car- 
narvon. The Glace Bay staff, although 
some 2,000 miles away, wish to join you to- 
night in honouring their chief, whose work 
has not only rendered this possible, but is 
about to link the capitals of the old and new 
worlds together by a bridge whose founda- 
tions rest on the Welsh hills and the Garden 
of New York.—Signed White." 


The Boletin Oficial of April 21st publishes 
a decree authorising the Argentine Post 
Office to spend 50,000 pesos paper (about 
£4,400) on the erection of two wireless 
telegraph stations at Posadas and Puerto 
Aguirre in the National Territory of misiones. 


According to the Indiaman wireless tele- 
graphy in India is making satisfactory pro- 
gress. The wireless station at Peshawar is 
now in working order, while from Rangoon 
comes the news that the masts for the station 
there are being set up, and that the installa- 
tion of machinery will soon be taken in hand, 
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Telemechanical Problems 


By L. H. WALTER, M.A. 


The following article, written specially for Tue WiRELEsS WorLD by an author who is well known for his researches 
in Wireless Telegraphy, deals with a subject which is rapidly coming to the front. The article was written before the 
publication of the last number of Тнк WiRELESS WORLD, in which was given the first authoritative account of the greant. 

ress in “ Distant Control" realised by the Marconi Company. Mr. Walter is also apparently unaware of the work 

one in this field by Commander Ryan, R.N., of the Marconi Company, who, in 1906 gave several demonstrations of 
his wireless controlled motor-boat in Portsmouth Harbour, and has since repeated his experiments on the Long Water 
at Hampton Court and on the the Tidal Water at Heybridge, Essex. The reason why во little publicity has been given 
to these successful experiments is that It wa: realised that until the one defect has been overcome there сап be 
no opening of real utility for such appliances in actual warfare. This defect is that, however “selective” 
the device may be, so far a3 keeping it out of the control of the enemy is concerned, it cannot prevent that enemy from 
putting it beyond any control by the simple process known to the wireless operator as “ sitting on the key." With such 
an engine of destruction as a torpedo, the risk of having it liable to “ run amok " is too serious to be allowed, and until 
this defect has been overcome, the wireless torpelo must remain outside the realm of practical utility. The subject, 
however, is one of considerable fascination, and in the next issues of the WiRRLESS WoRLD we hope to return to it..— 

Ep. W. W.] 


wave telegraphy the idea of operating 

or controlling mechanisms from a 
distance solely by the aid of electric waves 
has attracted the attention of numerous 
experimenters, and quite a large amount 
of work has been done in perfecting the 
electrical and mechanical arrangements 
which form no inconsiderable portion of the 
apparatus required. Nevertheless, although 
radiotelegraphy itself has advanced, 
especially of late years, there is but little 
progress to record in wireless telemechanics 
beyond the stage already reached in 1906 ; 
telemechanics being the term so aptly 
employed by the French to describe the art 
of controlling mechanisms in this way. 

This condition of suspended animation is 
probably due to several causes. Thus, 
although in Germany, for instance, the 
setting and regulating of clocks—apart from 
а mere time-signal service—has been effected 
by wireless means, such an application is 
now forbidden in France, while in the 
United Kingdom it is obvious that this and 
several other possible applications would 
infringe the monopoly of the Post Office, 
and are hence not permissible. It follows, 
then, that wireless telemechanical devices 
are practically limited in their application— 
for the present, at all events—to naval or 
military purposes, such аз steering of 
dirigible torpedoes and boats, the firing of 
mines, etc. This probably is the chief 
cause of the neglect above referred to, 
added to which the greatly increased number 
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of high-power stations now working has 
introduced a further complication which 
has seriously to be reckoned with in con- 
nection with the accidental operation of 
wirelessly-controlled apparatus. 

This being the present state of affairs, it 
is proposed to pass briefly in review the 
main problems for consideration and the 
chief types of apparatus which have been 
designed to meet these conditions, having 
regard to those devices which have proved 
successful in practice, and finally to indicate 
the lines along which, in the writer's view, 
it would be possible to advance in the 
direction of the automatic craft of the future. 

The term “ wireless control," implying, 
as it does, the idea of actuating, by means 
of a single receiver, several circuits or 
devices having different functions to per- 
form, necessarily also implies the use of 
some selecting arrangement or selector. 

The way in which the selection of circuits 
has been carried out by various inventors 
has produced a variety of different 
mechanisms, but the common object is the 
same in all—namely, (1) To change the 
position of a switch over from one contact 
to another particular one. This is the first 
and chief object of any system of tele- 
mechanics. (2) The second object is to 
secure that even when brought on to the 
desired contact the local (firing, for instance) 
circuit shall not be closed at once unless this 
position has been rendered as a result. of the 
desired sequence of operations. (3) The 
third object is that there shall be a quick 
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return to the initial, or receptive state, or 
rest position ; while (4) the final and most 
important distinctive characteristic which 
a telemechanical device should possess is, 
that it should be indifferent to the effects of 
unauthorised attempts to operate the circuit- 
closing apparatus by means of either 
accidental or deliberate interference caused 
by other radio emissions. 

A point is made by some inventors that 
the controlled object should, in addition to 
complying with the above requirements, be 
able to notify the controlling station that 
the signals are being received and duly 
executed. Such an addition, however, 
while helping to increase the expense and 
also the weight carried, to some extent 
defeats its own object in these days when 
the direction from which a signal comes can 
be quickly determined. The course of the 
object controlled is quite sufficient to enable 
one readily to judge whether or not the 
orders of the controlling station are being 
carried out, the course at night being made 
visible by shaded lights. 

The first object, the setting of the switch- 
arm can be effected in various ways. Among 
the earliest devices we find those of Orling 
and Braunerhjelm, Jamieson and Trotter, 
Varicas, and also Tesla, employing a form of 
rotating commutator or its equivalent. All 
of these were capable, as arranged, of dealing 
with a few circuits only, such as three or 
four—often less. There is no delayed con- 
tact, thus (2) is ignored. The need for (3) 
hardly arises where only two or three circuits 
have to be passed over before the sequence 
recurs, while (4) is lacking in all these 
arrangements. With the exception of Vari- 
cas’ not one of these schemes appears to 
have been put into practice. 

Varicas’ boat carried out in 1901 the 
simple steering evolutions required, but the 
apparatus was quite unprepared to cope 
with any intentional interference. 

Coming now to more comprehensive 
arrangements it is possible to reduce their 
number by classifying them as falling into 
either one of two classes of selector systems : 
(а) those operated by means of a code, or 
(b) those comprising a rotating contactor 
and a retarded contact device. 


WALTER's SELECTOR SYSTEM. 


As an example of codal selectors the 
system devised by the writer in 1898 may 


fering impulses. 
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be taken, not because it is considered the 
best—for the writer is prepared to admit 
that in its early form it left something to be 
desired—but because it is practically the 
earliest comprehensive method, and also 
because it has served as a model on which 
numerous later systems have been founded, 
such as those due to Chimkevitch, to Hiils- 
meyer, Branly, and others. The system 
was worked out as a selecting device suitable 
for any telemechanical, as op to tele- 
graphic purpose, although Righi and Dessau 
in their '* Telegraphie ohne Draht " (second 
edition), and also Mazzotto in his book, 
describe the writer's arrangement as though 
it were to be used for selective wireless tele- 
graphy, like the later system of Anders Bull, 
which has many points of similarity. The 
original idea involved the use of synchronous 
rotating discs at the sender and receiver, 
both released by the act of sending a pre- 
liminary signal. One complete revolution 
of the dises then resulted, if no further 
signal impulses were received, and the 
arrangement was then in its initial receptive 
state. The receiver disc comprises a number 
of contact studs placed on the periphery of 
the disc, corresponding to the code signal 
selected for one circuit; these studs are all 
connected with a safety device. If during 
the disc's rotation impulses are received 
when the contact brush is exactly on one of 
the studs so connected, the safety device has 
its circuit closer advanced one step for each 
such correctly timed impulse, and finally 
makes an operative contact when the 
desired evolution (steering, firing, etc.) is 
carried out. Should, however, any impulses 
arrive when the brush is not on a codal stud, 
the safety device flies back to its initial 
position, thus preventing the actuation of 
the apparatus by unauthorised or inter- 
It is well understood that 
the transmitter has as many codal discs as 
there are circuits to be controlled, and there 
are a corresponding number of safety devices. 
Special relays are also used for the purpose 
of stopping an evolution when the next 
evolution is one which cannot be carried out 
without conflicting with the first (e.g. 
“ helm to port " and “ helm to starboard "). 

Although apparatus of this type was kept 
at work in the author's laboratory for 
several years it has never been fitted on an 
actual boat owing to the fact that the idea 
appeared to be before its time, as people at 
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that date were not inclined to take even 
wireless telegraphy itself very seriously. 
Hiilsmeyer’s system, however, which dates 
from 1906, and is practically identical with 
that of the writer, was tried in Germany on 
a practical scale, and is said to have proved 
satisfactory, although it has not been 
possible to obtain any further particulars. 
The much-discussed system due to Prof. 
Branly is also carried out on almost identical 
lines ; his earlier arrangement of 1906 being 
later completed, in 1907, by the addition of 
a safety device like that of the writer. 


GARDNER'S TORPEDO-CONTROL. 


The highly-ingenious system devised by 
J. Gardner appears to have been the first 
comprehensive arrangement to be put into 
operation on a practical scale, and has proved 
to be one of the most thoroughly reliable 
methods of controlling vessels by means of 
wireless impulses. 

At the first glance the apparatus, which is 
based upon an application of Watt’s centri- 
fugal governor, appears to be unlike any of 
the other systems ; but on looking at it from 
the point of view of a selecting system it is 
clear that the device combines the properties 
peculiar to both the classes as already 
defined. The governor, with its hinged balls 
maintained near the axis by means of a 
spring, is normally stationary, in which con- 
dition the sliding collar on the spindle is in 
the rest position, and all circuits are open. 
On impulses being received from a suitable 
transmitter, a step-by-step mechanism causes 
the governor spindle to rotate ; the governor 


balls tend to fly out against the action of the 
spring, and the collar moves along the 
spindle, carrying with it a contact brush 
which is able to pass over a series of contacts 
connected to the various circuits to be con- 
trolled. When the periods of impulses and 
no imptises are equal the governor main- 
tains a constant speed, and it is thus possible 
by varying the relative durations of the 
impulse periods and of the periods of etheric 
silence to make the contact brush pass on - 
to any required contact and to maintain it 
there. At the highest speed of rotation the 
firing contact is made. 

One of the chief advantages of this system 
is that, should anything go wrong, the 
* off" position is reverted to automatically, 
and the torpedo comes to rest. 

By the kindness of Mr. J. Gardner the 
writer is able to give a photograph of this 
interesting dirigible torpedo, which is the 
only British wirelessly-controlled craft that 
has stood the strain of actual tests. Although 
these trials were carried out when there was 
quite a lot of shipping about, there has never 
been any mishap, and this the inventor 
attributes to the simple property possessed 
by the system of causing the vessel to rest 
when the impulses cease. The short funnel 
which will be noticed in the photograph 
is for the escape of the battery gases; the 
aerial being supported from a pole which 
fits in the socket just forward of the funnel. 


DEVEAUX’sS DIRIGIBLE TORPEDO-BOAT. 


Turning now to the second class of selector 
systems, we find that this is represented in 


Fig, 1.—Gardner’s Wireless Controlled Boat. 
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Fig. 2.—Deveaux: Dirigible Torpedo-Boat hoisted out of the water. 


the torpedo-boat of Lalande and Deveaux. 
The method adopted is exceedingly simple, 
but the boat represents the most ambitious 
attempt in the history of wirelessly-con- 
trolled apparatus. The selector system 
comprises (1) a circular distributing switch, 
having on it the studs pertaining to the cir- 
cuits to be controlled ; and (2) a circuit-closer 
which only allows the current to pass when 
the distributing switch arm has reached the 
desired contact stud. In the actual appara- 
tus the distributing switch has twelve studs, 
of which nine lead to the nine operating 
circuits employed ; the remaining three are 
distributed among the others and constitute 
rest positions, with a view to saving the 
switch arm from having to execute a com- 
plete circle each time. 

In order to carry out the double function 
mentioned, an electro-magnet is provided 
which moves foiward by one tooth at each 
Hertzian impulse a twelve-toothed step-by- 
step arrangement connected to the dis- 
tributor arm. During the period when this 
arm is being advanced, no closing of the 
operating circuits is possible owing to the 
circuit-closer being opened by means of a 
projection on the end of the armature of the 
electromagnet. Thus, if twelve impulses 
are received the distributor would describe 
a complete revolution. On the other hand, 


if the impulses cease after the distributor 
has been carried from a rest stud to one of 
the operative studs, the circuit-closer will 
complete that circuit after a brief interval 
of time, which is caused to elapse owing to 
the intervention of a retarding device. This 
latter consists of a train of clockwork which, 
by virtue of its inertia, does not allow the 
circuit-closer to operate at once ; a delay of 
twice the time required for the distributor 
to be moved forward by one tooth has been 
found sufficient. M. Devaux’s paper, which 
was published in the Bulletin of the Société 
Internationale des Electriciens in 1906, will 
be found to give full information as to the 
circuit arrangements, but no illustrations 
of the boat itself. 

By the courtesy of M. Montpellier, the 
editor of l Electricien, the writer is able to 
make good this deficiency and to give two 
photographs of this craft, one showing the 
vessel when hoisted out of the water, and 
the other giving a general idea as to its 
appearance and the visibility of its antenna 
when afloat ; the French cruiser Saint Louis, 
shown in the background, was watching the 
trials, which took place off the port of 
Antibes in the early part of 1906. 

The boat itself, which weighs 6,700 kg., 
consists of two cigar-shaped bodies formed 
of steel plate, one above the other, on the 


principle of the Sims-Edison dirigible tor- 
pedo. The upper cylinder, 9 metres long 
by 45 cm. in diameter, acts as a float; it is 
provided with two small masts, which serve 
to support the wireless antenna, consisting 
of five wires kept at a height of about 3 
metres ; and these masts have lamps, about 
half-way up, for the purpose of facilitating 
steering operations. The lower cylinder is 
11 metres in length and 1 metre in diameter, 
and contains the torpedo-ejecting tube and 
a Whitehead torpedo of 450 mm. diameter ; 
the accumulator battery and the propelling 
motors are also contained therein. The 
control apparatus is intended to be placed 
in the lower cylinder, where it would be pro- 
tected from the enemy's gunfire by 2 metres 
of water, but in the trials the apparatus 
was placed in a sheet metal box on the top 
of the upper cylinder in order to be avail- 
able should any adjustments be required. 
The trials were carried out over a com- 
paratively short radius, 400 to 1,800 metres, 
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but it is stated that these distances could 
easily have been exceeded, though to what 
extent is not said. 

The transmitting station from which the 
boat’s evolutions were controlled was on 
land, and had a five-wire antenna 15 metres in 
height ; but no information is available as to 
the actual wave-length employed, although, 
from the size of the receiving antenna, it was 
probably very short, of the order of 80 to 100 
metres. 


DETECTORS FOR TELEMECHANICAL 
PURPOSES. 


The question of the detector to be em- 
ployed in connection with a telemechanical 
system is one of some importance. In the 
earlier days the coherer was, of course, the 
only one available, and even later on was 
the only one suitable for the purpose ; it has 
in fact, given very satisfactory results both 
on Gardner's and on Devaux's dirigibles, and 
on other craft where it has been employed. 


Fig 3.—Deveaux Boat in Foreground. 
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Still, at that time the ideas regarding tuning 
were of rather a primitive and not very 
exacting nature, and so the fact that the 
selectivity obtainable when a coherer is 
used is of a very limited kind did not make 
itself so evident. 


A much higher degree of selectivity is 
obtainable by the use of mechanical tuning 
in addition to the electrical. The simplest 
form of mechanical tuning consists in 
tuning to the spark-frequency employed, 
by means of some monotelephone relay, for 
instance ; but in order to take full advantage 
of this arrangement it is necessary to employ 
some detector of the constantly responsive 
type in place of the coherer. Since crystal 
detectors cannot at present be used for 
relay working, and are, further, too variable, 
While the glow-lamp form of detector is un- 
suitable, unless a complication in the way of a 
magnifying relay is introduced, the only 
remaining detector which is suitable is the 
electrolytic. Now, it is well known that 
electrolytic detectors show an exceedingly 
regular behaviour until they get near the 
stage when the point is past work; and 
recent improvements in details, and in con- 
nection with relays, having proved that 
such detectors are, in fact, capable of relay 
operation even when the signals are not at 
all strong, the writer favours their adoption 
for telemechanical work. 

Owing to the added security obtainable 
by tuning to the spark-frequency, he 
would suggest that in a codal selector 
system such a detector should be used in 
conjunction with a mechanical tuning 


device, like Gardner's monotelephone relay 


or Mercadier's relay, for instance, for the 
purpose of releasing the codal disc, while the 
subsequent impulses could be caused to 
actuate the detector alone, without the 
mechanical tuning device, or even to actuate 
a separate detector, independent of the first. 
The different classes of telemechanical 
apparatus require, however, somewhat dif- 
ferent treatment in this respect. 

For the codal selector class the combination 
Just described would probably suffice. With 
Gardner’s arrangement a similar combination 
would also be advantageous ; but since with 
this system the torpedo, if once actuated by 
an interfering series of impulses, might be 
sped up until the firing contact was closed, 
it would seem desirable to add some further 
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safeguard, such as the use of two spark- 
frequencies, for instance : one to be used for 
the ordinary contacts, and the other to 
complete an additional safety circuit when 
the firing circuit is to be brought into 
operation. This same consideration applies 
to Deveaux's system, where the retarded 
contact is the only safeguard against un- 
authorised operation of the apparatus. 
Here, however, there would be some difti- 
culty in using several spark-frequencies, 
and so it would seem that some safety 
appliance will have to be introduced before 
the system can be looked upon as being 
nearly as safe as Gardner's. 

A number of other points of interest remain 
to be discussed, such as the questions of wave- 
length, of preventing sparking at contact, and 
the design of relays, but these must be 
omitted from the present article, which is 
already exceeding its allotted space. 

Summing up : it may be said that, although 
there is not a large amount of practical 
experience to draw upon, the results so far 
obtained when the wireless art was very 
much less completely developed encourage 
the belief that it would be quite easy at this 
stage to provide thoroughly reliable devices 
for defensive purposes, should they be 
required. The conditions, however, have 
changed greatly from those prevailing in the 
early days of telemechanies. The fighting 
range of the modern gun is so much greater 
than that of the gun of ten years ago that 
the present battle range of a fleet—which is 
likely to be not less than four, and probably 
six or even eight miles—has put it out of 
the power of shore-controlled, self-propelled 
craft, especially those carrying their own 
prime mover, to attempt any attack upon a 
hostile fleet, for the simple reason that it 
would be impossible to see the torpedo at 
anything approaching the shorter distance 
except in the clearest and calmest weather, 
and hence impossible to guide it. 

The only sphere of utility remaining to it 
lies in its use for harbour defence. For 
purposes of this nature, as an aid in repelling 
the attacks of torpedo-hoats and sub- 
marines, there appears to be a good future 
before the wirelessly-controlled torpedo, 
and it is to be hoped that no great time will 
be allowed to elapse before some such 
weapon is adopted for the defence of our 
rather vulnerable ports and harbours. 
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Wireless in the Icefields 


Its Aid to Seal ,Hunters 
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The accompanying illustrations give some idea of the part played by wireless telegraphy in 
the recent disaster which befell the sealing fleet off Newfoundland. The “ Bellaventure," 
which is fitted with a Marconi installation, was one of the first to recetve 
news of the disaster, and she made valiant efforts to reach the steamer 
" Newfoundland," whose survivors she found in a pitiable 
condition. Further aid was summoned by wireless, and 
although the loss of life was heavy, it is a source 
of some comfort to remember that it 
would have been even greater 
had there been no 
wireless, 
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Digest of Wireless Literature. 


ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING 
wITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


Horizontel А пїеппее. — | 
The experiments of 


C. A. Culver in the propagation and inter- 
ception of energy in wireless telegraphy 
(described in the Physical Review) confirm 
and extend the tests made by Kiebitz and 
others, and would appear to indicate that 
horizontal antennae placed very near the 
earth’s surface exhibit efficiencies both as 
receiving and radiating systems which are 
comparable with a simple vertical acrial. 
The data also appear to indicate that when 
utilising such low horizontal antennae 
either as absorbing or radiating systems the 
free end of the aerial should point in the 
direction of the second station. This appears 
not to conform to Marconi’s law of hori- 
zontal antennae, and may be due to local 
topographical conditions. The fact that 
energy was intercepted and radiated when 
both ends of the horizontal systems were 
grounded seems to indicate that we are 
dealing in such cases with what Sommerfeld 
calls a surface wave, as more or less distinct 
from а space wave. 


Application of Polyphase Currents to Radio- 


telegraphy.— 
To determine to what extent 


polyphase currents might be utilised for wave 
production, experiments were carried out 
upon a high-frequency polyphase generator, 
and these are described by К. С. Gage in 
the Electrical World of New York. In 
this polyphase alternator the armature 
and the field structures revolve 1n opposite 
directions, each being driven by a 1 h.p. 
series-wound motor directly connected to 
the shaft and capable of running at Пот 
3,000 to 3,500 r.p.m. The armature 18 a 
laminated unit having laminations 0:02 in. 
in thickness. The machine can deliver 
alternating currents at 6,000 cycles, either 
single-phase, two-phase ог three-phase, 
arranged to deliver either 9,000 cycles or 
18,000 cycles single-phase current, though 


the power obtainable at 18,000 cycles is very 
small. The arrangement described by Mr. 
Gage is hardly a true three-phase system, as 
known 1n alternating current practice, 
since the phases are individually connected 
to their separate transformers. It is simply 
three single-phase quenched-spark sets, each 
operating at 6,000 cycles and so arranged 
that the discharges take place in regular 
rotation, producing a resultant of 36,000 
sparks per second at the maximum speed of 
the alternator. In the first tests of the appa- 
ratus, which were made in 1912 and 1913, 
an artificial antenna was used for very 
long wave-lengths. For working at higher 
wave frequencies a real antenna of 0:001 
microfarad capacity and 4 ohms apparent 
resistance at the working wave-length, 
or 1,050 metres, consisting of an inverted 
L 100 ft. high and having a single vertical 
lead, was utilised. Using a wave meter 
calibrated to 15,000 metres maximum 
wave-length, with a rectifier as receiver, 
8,000 sparks per second on one phase 
produced an antenna current of 0:6 amp., 
with a clear, piercing note, there being no 
sign of partial discharges. Adding the 
second phase, the note corresponding to 
16,000 sparks could be heard, but although 
each phase taken separately produced an 
apparently absolutely clear note, when they 


were run together a faint hissing entered into 


the tone given by the receiving telephone. 
Upon cutting in the third phase the antenna 
current increased to 1:5 amp., all sense of 
musical pitch became lost, and the hissing 
slightly increased. The hissing sound was 
much smaller in amplitude than that of the 
musical tone. In fact, the hiss was hardly 
distinguishable and could not be heard 
when the musical note was present. The 
reason for this is probably that an absolutely 
clear note was not obtained on each phase, 
and that the weak partials existing in it 
became prominent when the musical tone 


was Increased in pitch to a point above the 
upper limit of audibility. Interesting re- 
sults were secured in the measurement of 
decrement of the resultant wave, with all 
three phases in operation. This quantity 
was evaluated both with and without 
interrupters in the antenna circuit, and 
identical results were had in both cases. 
It was found impossible to obtain for the 
resultant wave as small a decrement as 
that of any phase taken separately. The 
importance of this observation would seem 
to be that the value of polyphase currents 
used according to this method is not great 
for obtaining undamped oscillations. If 
the decrement can be kept reasonably 
small (say O'l per period, as in an actual 
case), there remain other advantages, such 
as (1) comparatively low potentials in all 
circuits; (2) a constantly excited antenna 
circuit which is well adapted for the use 
of the sensitive heterodyne receiver; (3) 
flexibility, in that by use of an interrupter 
any audible note may be produced if it is 
desired to telegraph by the usual group 
frequency method; (4) sufficiently persis- 
tent excitation to permit wireless telephony, 
and (5) the possible use of the tikker receiver. 
No special long-distance tests were made, 
but single-phase signals of 8,000 group 
frequency were heard by several stations 
over 15 miles away and were reported as 
very clear and readable. The same stations 
(which used rectifying detectors) were unable 
to hear the 16,000 or 24,000 group frequency 
unless an interrupter was inserted in the 
antenna circuit. Both these latter group 
frequencies were heard very loudly when 
received by a small testing station located 
on the same grounds as the transmitting 
station and employing a tikker. It was 
found that placing an interrupter in the 
transmitting antenna circuit to produce 
audible groups of waves gives no advantage 
in so far as loudness of signals is concerned. 
The apparatus used did not seem to produce 
an entirely clear musical note, perhaps 
because in this instance accumulations of 
oxide in the rotating commutator inter- 
fered with its regular action. In sustained 
wave practice there would seem to be no 
reason for its use, since the tikker may be 
advantageously employed, and when it is 
desired to use rectifiers as receivers a 
better way to render the signals audible 
would be to operate at a lower group 
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frequency by running each phase on a 
lower octave. 


Wave Propagation — 

In the Physikalische 
Zeitschrift, G. Lutze gives an account of 
wireless signals from Norddeich-Eiffel Tower 
observed in free balloons at heights up to 
6100 m. It was found that the Eiffel Tower 
signals fell to one-eighth of their loudness 
in ascending from 1,050 to 5,500 m., Paris 
being 9° below the horizon at the latter 
height. The Norddeich signals fell to about 
half their intensity. The loudness was 
determined by the shunted telephone method. 
The experiments prove the existence of 
Sommerfeld’s surface waves. The large 
decrease in the strength of space waves 
from Eiffel Tower is accounted for by the 
fact that the station is intercepted by the 
horizon. Measurements of the influence 
of the distance between the stations upon 
the loudness show a decrement intermediate 
between the value for wet and the value 


for dry ground. 


Working Microphones іп  Paerallel.-- D 
r. 
W. H. Eccles describes in the Electrician 
a method of R. Goldschmidt which enables 
microphones to be worked in parallel. 
As it is impossible to make two microphones 
which will remain perfectlv alike electrically, 
it has hitherto been necessary to use micro- 
phones in series. The present invention, 
it is claimed, overcomes the difficulty for a 
pair of microphones by putting in series 
with each microphone a coil so wound that 
the surging of the compensating currents 
which always arises through unequal opera- 
tion of the instruments is prevented by the 
mutual inductive action of the coils. Fig.1 
shows the arrangement: M, М, are 


Fig. 1. 


Fig. 2. 
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the microphones, and D,, D, are coils 
wound oppositely on à common core. Equal 
currents down the coils cancel each other's 
magnetic field, but a circulating current 
would build up a field and therefore experi- 
ences a great choking effect. When more 
than two microphones are to be connected 
in parallel they may be caused to work 
uniformly by pairing them and applying 
the above method. But & more advan- 
tageous arrangement is that shown in Fig. 2, 
where coils D', and D", act on each other, 
and the remaining coils are paired similarly. 
Still another method is given in the speci- 
fication. A coil in series with each micro- 
phone acts on one and the same secondary 
current. If the microphones operate un- 
equally, the presence of the secondary tends 
to choke the circulating current; if they 
operate equably, the secondary current 
tends to neutralise the self-inductance of 
the coils. The method promises to be of 
importance in radiotelephony. 


Electromagnetic Waves.— 
Barkhausen 


publishes in the Elektrotechnische Zeitschrift 
the results of his experiments on the propa- 
gation of electromagnetic waves. The com- 
parison of these results and theory shows 
complete agreement as long as the distance 
between transmitting and receiving stations 
is short, so that the curvature of the earth 
need not be taken into consideration. 
For long distances the propagation of the 
waves seems to take place by two entirely 
different methods. First, normally the 
refraction of the waves which can be cal- 
culated from theory brings only a weak 
wave to the receiver and the amount 
transmitted is smaller the shorter the 
wave-length. Wave transmission during 
the day occurs in this way. Secondly, 
irregularities in the atmosphere may produce 
reflections in the air so that a much larger 
amount of wave energy comes to the 
receiver, and this amount is independent 
of the wave-length. 


Transformation of Frequency of A.C.— 

H. Rukop and J. Zenneck give, in the 
Physikalische Zeitschrift, the results of their 
investigation and the latter's arrangement 
wherein he uses a condenser circuit, across 
the alternating current arc to obtain a 
current of three times the frequency of the 
arc current. The influence of the atmo- 
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sphere surrounding the arc, of arc length, 
of the strength of the main current, and the 
capacity in the oscillation circuit is in- 
vestigated. The best results are obtained 
with an arc sealed into a vessel originally 
containing air. When the original fre- 
quency is 4,000 per sec. an efficiency of 49 
per cent is reached, and with a frequency 
of 8,000 per sec. an efficiency of 41 per cent. 
Cathodic Detectors.— 

The Holweck valve, 
which is described in the Revue Electrique, 
is based on the emission of negative 
electrons from incandescent bodies. The 
Wehnelt cathode is used in place of the 
usual lamp filament, and it has a surface 
of emission ten times larger than that of 
filaments formerly employed for this purpose, 
and it is covered with a special oxide. 
Instead of making the distance between the 
anode and cathode greater than 4 mm. or 
5 mm., it is reduced in the present apparatus 
to O1 mm. This is claimed to ensure so 
intense an electronic emission that it is 
practically impossible for the valve to get 
out of order. Fig. 3 shows the connection 


| 2 Volts 


Fig. 3. 


of the Holweck valve; a is the heating 
rheostat, b is the slide wire potentiometer, 
and c the receiver. It is necessary to be 
able to regulate the temperature of the 
cathode and to introduce an additional 
E.M.F. in series with the anode. 
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The Albert Medal 


Royal Society of Arts 


T will be a source of satisfaction to 

many to learn that the Royal Society 

of Arts have awarded Commendatore G. 
Marconi the Albert Medal for this year. It 
is a fitting tribute to the great inventor, 
who can most certainly lay claim to “ dis- 
tinguished merit in promoting commerce,” 
one of the requisite qualifications for the 
conferment of this distinction. 

The Albert Medal was founded in 1864, 
to commemorate that high-born philosopher 
and patriot, the late Prince Consort, who 
himself was the protagonist of the great 
artistic and industrial renaissance for which 
the late eighteenth and the early nineteenth 
centuries will be famous. 

The first recipient of the medal was Sir 
Rowland Hill, who received it in recognition 


* of his creation of the penny postage and 
of his other reforms in the postal system of 
this country, the benefits of which have, 
however, not been confined to this country 
but have extended over the civilised world." 

Each succeeding year has added a dis- 
tinguished name to the list of those whom 
the Society has delighted to honour in this 
way. The list is far too long to make 
individual mention of every holder of 
the medal. Nevertheless, there are certain 
names which must always be of interest to 
students of the new science, in that they 
are forerunners who have done their part, 
and a noble part it has been, in the pro- 
motion of world-wide intercommunication 


Award to Mr. Marconi 


such as no age has hitherto experienced. 
For instance, in 1866, it was awarded to 
Michael Faraday, a name too well known to 
require commentary. Next year it was 
awarded to Sir W. Fothergill Cooke and 
Professor Charles Whetstone in recognition 
of their work in establishing the first electric 
telegraph. Lord Kelvin received the honour 
in 1879 for “ special signal service in the 
transmission of telegraph messages over 
ocean cables.” In 1892 it was awarded 
Thomas Edison for “ his improvements in 
telegraph, telephone, electric lighting, and 
his discovery of & means of reproducing 
vocal sounds by the phonograph." In 1896 
to Professor Hughes for “ numerous inven- 
tions in electricity and magnetism, especially 
the printing telegraph and the microphone." 


To Sir William Crookes in 1899 for “laborious 
researches in chemistry and physics." The 
following year, to Henry Wilde for the 
“ discovery and practical demonstration of 
the indefinite increase of the magnetism and 
electric forces from quantities infinitely 
small ’’—a discovery now used in all dynamo 
machines. In 1902 to Professor Bell ‘ for 
his invention of the telephone." In 1910 
to Madame Curie for “the discovery of 
radium.” Last year it was awarded to His 
Majesty King George, ' in respectful recog- 
nition of His Majesty's untiring efforts to 
promote the progress of the arts, manufac- 
tures and commerce in the United Kingdom 
and throughout the British Empire." 
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Coupling 


By J. St. Vincent Pletts. 


HE coupling of two circuits is 

| always defined as the ratio of the 
mutual inductance to the geometric 

mean of the separate self inductances of the 
circuits. This is only natural, as the defini- 
tion has been derived from the consideration 
of two circuits between which the coupling 
is assumed to be purely inductive, though 
this is probably never absolutely true in 
practice, even when there is no metallic 
connection between the circuits. A glance 
at Fig. 1, where there is no mutual induct- 
ance, is how- 

ever sufficient 

to show that 

this definition 

can only apply 

to a particular 

case, and that, 

whenever there 

is апу capacity 


two circuits, 
nition is re- 
to experi- 


common to the 
a broader defi- 
uired. 

If a wireless 
engineer had 
mentally deter- 
mine the cou- 
pling of the 
circuits shown 
in Fig. 1, he 
would have no 
hesitation in 
measuring the 

Fig 1. two wave- 
lengths produced, and in giving the coupling 
as the ratio of the difference to the sum of 
their squares. It is evident too, upon 
consideration of the pulsating waves pro- 
duced, that he would be perfectly right, 
because this gives the recognised measure 


of the rate of transference of energy between 
the circuits. Ме may therefore safely take 


this as our definition of coupling, which we 
must now determine in terms of the con- 
stants of the circuits. 


Fig. 2. 


The general case of coupling is shown in 
Fig. 2, where the two circuits 1 and 2 have 
an inductance L and capacity K in 
common, as well as independent inductances 
l, and „апа independent capacities k, and 
K^, respectively. L is of course the mutual 
inductance, and we may by analogy call 
K the mutual capacity. Moreover we shall 
greatly simplify the resulting equations if 
we carry this analogy between the in- 
ductances and capacities much further, and 
call the whole capacity in either circuit its 
self capacity, just as we call the whole 


inductance its self-inductance. We shall 
then have :— 
L,=L+1, 
L=L+1, 
_ КА, 
H= кк 
_ Kk, 
and K, = KE 


and it should be noted that neither of the 
self inductances can ever be less than the 
mutual inductance, and neither of the self 
capacities can ever be greater than the 
mutual capacity 

If c, and c, be the currents in the circuits 
1 and 2 respectively, we can now (assuming 
the resistances to be negligible) write down 
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the two simultaneous differential equa- 
tions :— 


(LD + Ds + (LD + x) =0 


(Lp: gs x)o + (Lp: +ga = 0 


and, by eliminating c, and rearranging, we 
get :— | 
L, 


оа аре + (2 + —= 


KIKK)” 


1 1 i u 
" (к Е к) Dey 
If now we assume that the two circuits are 
in tune, so that :— 


p= 1 = 1 
УК, УШК, 
then, dividing by L,L,, and putting :— 
m = L 
VLL, 
we obtain :— 
( р ә : э 
us — m?) D' 4- 2 (v: — ud D? 
EN ml _ 
H (у) ya 0 


Calling the three coefficients а, В and y, 
and putting :— 
e, = e 
the four values of q are given by the roots 
of the equation :— 
ag! + 284 + y = 0 
so that :— 


. lat /R a. 
= Ré (ВЕ МВ —ay 
0 M = d 


and :— 
с, = А sin qt + B sin qå. 
Now our definition of coupling is :— 
po 
A? + A 
and since the frequencies are inversely 
proportional to the wave-lengths, this can 
be put in the form :— 
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mK 
ee) 
T — m? 

VKK, 
E 
] — ms 

where :— 
8 — VKK, 
K 


From this we see that when K is infinite 
and we have only electromagnetic coupling, 
Е =m: while when L is zero, and we have 
only electrostatic coupling, as in Fig. 1, 
k= s. Thus the ordinary definition of 
coupling really gives the coefficient of 
electromagnetic coupling, and the coefficient 
of electrostatic coupling may be defined as 
the ratio of the geometric mean of the 
self capacities to the mutual capacity. 
Consideration of the above expression for 
the coupling, and more particularly of the 
curves derived from it, led me to the con- 
clusion that it was incomplete, and Mr. 
Kindersley, whose insight into these matters 
is unique, was able to point out the cause. 
The case shown in Fig. 2 is not quite general, 
and the most general case of coupling is that 
shown in Fig. 3 when the inductances L, and 


L, 


Fig. 3. 


L, are placed within one another’s field, for 
not only does this produce mutual inductance 
between the circuits, but it enables the effect 
of this mutual inductance to be reversed 
without reversing the effect of the mutual 
capacity. Therefore, while in the case shown 
in Fig. 2 the two effects must always oppose 
each other, it is possible in the case shown 
in Fig. 3 for them to help each other, so that 
the complete expression for the coupling 
must evidently be :— 

m s 
кш 1 + ms 


The relation between these three is well 
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shown by Fig. 4, in which k, m, and s may 
be allotted indiscriminately to the ordinates, 
abscisse and parameters of the family of 
curves. 


If k be allotted to the ordinates 


м оодоооое 


Fig. 4. 


the dotted lines, if to the abscissæ the dashed 
lines, and if to the parameters the dotted 
and dashed lines, only exist when the effects 
of the mutual inductance and mutual 
capacity are assisting each other, and vanish 
altogether in the case shown in Fig. 2. 

Some interesting conclusions may be 
drawn from the above. We have already 
seen that if either m or s be zero, the other is 
equal to k. We also see that if any one of 
the three variables be unity, another must 
also be unity, whatever the value of the 
third. That is to say that if either the 
electromagnetic or electrostatic coupling be 
absolutely tight, the combined coupling is 
also absolutely tight, even if the other is 
quite loose. Conversely, if neither of the 
component couplings be absolutely tight, no 
combination can produce an absolutely tight 
combined coupling. Again, except when the 
two component couplings are assisting each 
other, the combined coupling will be zero 
whenever :— 


m=s8 
that is, whenever :— 
] 
еа 
P7 VLK 


or whenever the natural period of the 
common part by itself is equal to that of the 
separate circuite. 


COMMUNICATIONS 


Horizontal Aerials 
To the Editor of THE WiRnELESS WORLD. 


Sig—The article which you published 
in your May number gives me the opportunity 
to make the following remarks. 

The directional effect of bent antenna can 
no longer be considered as a fact which 
has been universally proved. Frequent 
observations have been made recently which 
dispute this directional effect. Mr. Marcon, 
for instance, stated some time ago that the 
station at Glace Bay could be heard in a 
southern direction at a distance of 6,000 
kilometres, although in that direction its 
signals should be at minimum strength. 
Further it is stated that the station at 
Nauen, near Berlin, can communicate with 
the station at Sayville, in North America ; 
and yet Nauen possesses a bent antenna, 
which, according to the assumption hitherto 
accepted, should have an absolute minimum 
in the direction of Sayville. 

As I have pointed out in the reports of 
investigations carried out over a number of 
years on behalf of the German Impenal 
Telegraph Testing Office, a directional effect 
of horizontal antenna cannot be proved 
universally. The measurements of radio- 
telegraphic receiving intensities are subject 
to grave errors, and if the observations are 
extended over a long period no regular direc- 
tion difference is found. The question will 
only be solved when the objective measure- 
ments of the receiving intensities are more 
sensitive and more exact than they are at 
present. 

I have studied especially such simple 
horizontal antenna as have no distinctly 
vertical parts, but which were carried, like 
telegraphic lines, close to the earth, and 
which I have termed “earth antenna” in 
contrast to the elevated aerial conductors. 
This type certainly does not possess any 
directional difference greater than the 
accuracy of measurement. In one case only 
could I determine lateral minima with these 
antenna—namely, when they were excited 
with oscillations which were quicker than 
the fundamental oscillation of the 
antenna. 

This case is easy to explain if it is con- 
sidered that there is a node of voltage on 
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the conductor which divides the whole 
antenna into two parts carrying opposite 
charge. The whole antenna then acts as a 
pair of antenna, the directional effect of 
which has been investigated ; this pair of 
antenna, however, is not symmetrical. As 
to the results of the theoretical investiga- 
tions on the subject, especially those of 
H. Sommerfeld, I have the following remarks 
to make : 

Very complicated assumptions about the 
influence of the earth are necessary if a 
directional effect is to be admitted. We do 
not know whether these assumptions are 
correct, as there is not sufficient knowledge 
of the conductive values of the earth for 
high-frequency alternating currents. Atany 
rate it is improbable that these complicated 
qualities of the ground exist under all 
circumstances. As demanded by theory, 
and according to my experience, the condi- 
tions are probably realised when a system 
of wires which is buried in the direction 
opposite the antenna is used as earth, while 
the ground underneath the antenna is dry. 
Unhomogeneous surroundings of a station 
(open sea on the one side and land on the 
other) naturally must cause differences in 
the direction. These differences, however, 
appear with every form and shape of aerial ; 
they are no particular property of the 
antenna with which they happened to be 
observed. 

The bent antenna and the purely hori- 
zontal antenna, however, have one excellent 
property which makes them especially suit- 
able for high-power stations. For large 
sending capacity they can be insulated with 
comparative ease. They should be used for 
this much more important property than 
for their directive property, which certainly 
does not exist to the extent formerly 
assumed.— Yours, etc., 

Е. Kresirz. 

Berlin. 


To the Editor of THE WiRELESS WORLD. 


Sig,— The instances mentioned by Dr. 
Kiebitz in which the directional effect 
appears to him to be non-existent are both 
over very long distances. 

It is reasonable to expect that when the 
expansion of a wave has carried it into the 


235 


semi-conducting and wave-dissipating region 
in the upper atmosphere, and the whole of 
the top of the wave has been cut off in 
consequence, the want of symmetry has been 
lessened and the directive effect decreased. 
There is also a flow in the wave itself 
influenced by its own want of symmetry 
and by the ground over which it travels 
which can account for some lessening of the 
directive effect with distance. But that it 
is only lessened and not done away with 
altogether is shown by some fairly recent 
tests made between the Glace Bay and 
Clifden stations. It was found that very 
much stronger signals were obtained on a 
system of receiving aerials pointing away 
from Clifden than on a similar system 
pointing towards Clifden. There is ample 
reliable evidence that a suitable bent aerial 
causes the wave to possess considerable 
directive effect over short distance and over 
moderately long distance. 

Some of Mr. Marconi’s original tests 
communicated to the Royal Society in 1906 
were carried out between Poldhu and Clifden 
a distance of 500 kilometres. In that paper 
a case is mentioned in which the ratio of 
maximum to minimum received current 
measured by Duddell thermo-ammeter was 
as much as 4:1, a difference of strength 
too great to be explained by instrumental 
errors. Dr. Fleming in the same year pub- 
lished careful confirmatory tests made over 
a short distance which gave a ratio 23 : 1. 

The existence of a directional effect is 
undoubted, but bent aerials are not used 
to-day for the only reason that they possess 
this property. It is mainly a quality which 
requires to be remembered and made use of 
when selecting a site and laying out the 
aerial.—Yours, etc., 

Н. M. ромѕетт. 

Chelmsford. 


* Aerials and their Radiation Wave 
Forms." 


Owing to pressure upon our space we have 
been obliged to hold over until next month 
the fourth of the series of articles by Mr. 
Н. M. Dowsett on " Aerials and their 
Radiation Wave-forms.” Previous articles 
appeared in the April, Мау and June 
numbers of Tug WIRELESS WORLD. 
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(Under this heading we propon to publish each month communications from our readers dealing with general 


engineering matters of various kin 


and statements of our contributors.] 


The Micrometer Screw Gauge and 
Thickness Gauge. 


By M. V. R. 


HESE two instruments although 

| wel known and used by engine 
makers, appear to be known, but 

very little used hy engineers in charge of 
the erection of plant. For instance, in the 
case of a bearing, a man will say it should 
be just a nice working fit—i.e., no definite 
allowance is stated. What this nice working 
fit should be would, of course, be well-known 
to an experienced fitter. In a first-class 
engine makers’ shop it would be got at 
by allowing, sav 5/1000 in. difference in 
diameter between the shaft and the bearing 
in which it is running. It is not always 
easy to judge if a bearing has sufficient play. 
Take the case of the big end bearing in a 
small high speed oil engine, with the crank 
chamber totally enclosed. There is not 
much room to work in, and the bearing will 
probably have to be taken down several 
times before a good fit is obtained ; also it 
is difficult to tell what kind of a fit is ob- 
tained until the engine is started up, because 
in turning the shaft by hand there is the 
piston to move up and down in the cylinder 
and the friction due to all the other bearings. 
Although these differences between shaft 
and bearing are comparatively small, they 
are quite easily measured by means of the 
micrometer screw gauge. The reason these 
small distances are not oftener measured 
is probably due to the fact that engineers 
imagine these measurements are only made 
possible by the means of expensive instru- 
ments in the hands of highly skilled men. 
As a matter of fact, providing à man can 
use a micrometer gauge, he is Just as well 


in their application to wireless telegraphy, and we would welcome criticisms, rem 
and questions relating to tho matter published under this beading. We 


o not hold ourselves responsible for the opinione 


able to tell whether a certain distance is 
5/1000 in. or 6/1000 in. as he is able to tell 
whether another certain distance is 5 in. or 
6in., and the actual measurement can be 
made just as quickly. 

- To take the case of the bearing mentioned 
above. Supposing a difference of 5/1000 in. 
is required between the diameter of the shaft 
and the diameter of the bearing. This 
can be ascertained in the following manner : 
The bearing is taken down and a piece of 
soft lead wire laid lengthwise along the 
crank pin, the bearing is now bolted up 
again tight, this will flatten out the lead wire, 
and will give the difference in diameter 
between the crank pin and the bearing. 

The thickness of the flattened out lead 
wire can be measured by means of the 
micrometer gauge. If it happens to be, 
say, 8/1000 in., then one knows that the 
bearing requires 3/1000 in. taking off. The 
use of the micrometer gauge is perhaps 
better shown up in the case of a main shaft 
bearing of a large oil engine. Supposing 
the bearing has had to be renewed. It is 
very difficult to tell the state of a bearing 
in large engines by merely barring round, 
and once the engine is started up it cannot 
be turned round alowly as is ihe case with 
the steam engine. The oil engine will be 
up to normal speed in a few seconds, and 
the bearing or shaft damaged if sufficient 
play has not been given to the bearing. 

In using the lead wire it is worth noting 
that it should be laid along the top or the 
bottom of the shaft, as the slides are often 
eased off a little. Also in the case of white 
metal bearings the wire is liable to be pressed 
into the white metal liner if the bearing 
is bolted up too tight. There is no doubt 
that an experienced man would make quite 
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a good job of a bearing without taking the 
above measurements, but he would prob- 
ably take more time. So the method has 
the advantages that it does not require 
an experienced fitter, and less time would 
be required to get an engine running. 
Although the above method is a good guide 
as to the play to be left in a bearing, it 
does not mean that these measurements 
be made and an engine boxed up and put 
on full load without paying any more atten- 
tion to the bearing. It will require watch- 
ing just the same as any other newly fitted 
piece of machinery. The play or slackness 
in a bearing is usually termed its “ allow- 
ance." A few useful allowances are given 
below for various types and sizes of 
bearings. 


TABLE OF ALLOWANCES FOR VARIOUS SIZES 
OF BEARINGS, 


HonizoNTAL BEARINGS. 


Diameter of Shaft. Allowance. 
l in. to 3 in. 1/1,000 in. to 2/1,000 in. 
З in. to D in. 2/1,000 in. to 4/1,000 in. 
5 in. to 12 in. 4/1,000 in. to 6/1,000 in. 


For cross head pins and gudgeon pins, 
a fair allowance is, for pins from 1 in. to 4 in., 
—4/1000 in. 

In the bearing mentioned above it was 
found that it was necessary to take off 
3/1000 in., in order to bring the allowance 
down to 5/1000 in. This can be measured 
in the following manner :— 

On each edge of one half of the bearing 
a part about one inch long is filed away, 
so on turning the brass over on to a surface 
plate a thickness gauge of 3/1000in. will 
just enter, the two edges are then filed down 
level to the part that has been gauged in 
the usual way, with the surface plate 
smeared with red lead. 

In the case of a bearing with a solid bush 
it із not so easy to give the allowance— 
at least not with the ordinary sized micro- 
meter gauge. The best method is to 
caliper the bush and the pin or shaft and 
then try a thickness gauge between the two 
calipers. 

The chief use of the thickness gauge is 
in giving the correct clearances to various 
moving parts. 

In all types of internal combustion 
engines clearance has to be given between 
the various tappets and valve spindles. 

Take the case of a petrol engine ; а man 
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who is well acquainted with this type of 
engine will suggest that the clearance 
between the exhaust valve spindle and the 
tappet which operates it should be very 
small—say, the thickness of a postcard. 
Postcards may vary in thickness from | 
5/1000 in. to 20/1000 in. 


As the power of the' engine depends 
partly on the exhaust valve opening and 
closing at the right instant this clearance 
should only be the amount that the valve 
spindle lengthens when the engine warins 
up, plus a small allowance to prevent 
friction between the roller on the tappet 
and the cam which operates the valve. 

A difference of, say, 5/1000 in. in the lift 
of an exhaust valve would not at first sight 
appear to have any effect on the power of 
an engine. But if one considers that the 
engine is running at (in the case of a petrol 
engine) 1,500 revolutions per minute and 
that the engine is doing work on the exhaust 
gases due to the exhaust valve not lifting 
as soon as it should, and also in closing too 
early and not getting rid of all the exhaust 
gases, then the 5/1000in. becomes quite 
important. 

These clearances are given in the follow- 
ing manner :— 

A thickness gauge, with gauges varving 
from 3/1000 in. to 25/1000 in. is required. 
One with the gauges going up by 1/1000 in. 
is the best, as you have not to put two or 
three gauges together to make up, say, 
17/1000 1n. 

The shaft is turned round until the exhaust 
valve is down on its seating and a further 
movement of the shaft does not give any 
further movement of the tappet. The 
clearance is then found by inserting a thick- 
ness gauge between the tappet roller and 
the cam which operates the valve. The 
gauge should be tried in two or three 
positions as the shaft is turned round until 
just betore the valve begins to lift. From 
the above it will be seen that it is more 
important to have just the correct clearance 
in high speed internal combustion engines 
than in those running at a slower speed. As 
the petrol engine has usually a fairly short 
valve spindle the clearance here can be made 
verv small; also as most of the spindle is 
on the outside of the engine it does not get 
very hot and hence does not expand to a 
very great extent. 
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tions of wireless is that by means of 

which the position of the ship may be 
located in foggy weather. The apparatus is 
known as the Wireless Direction Finder, 
which, in its original form, was invented by 
Bellini and Tosi, and is now being manu- 
factured and fitted by the Marconi Company. 
It bas been in service for many months in 
the R.M.S. Eskimo sailing between Hull and 
Christiania. One of the latest vessels to 
be fitted with this apparatus is the R.M.S. 
Royal George, which carried it for the first 
time when she sailed from Avonmouth on 
June 17th. This well-known Canadian 
liner should now be able to find her position 
even in the thickest weather and without 
the aid of compass or sextant, when she is 
within a radius of 50 miles of a fixed wireless 
station or one on board a ship whose position 
is known. 


Or of the most interesting applica- 


* * * 


In the opinion of Mr. L. B. Foley, the Super- 
intendent of Telegraph, of the Delaware, 
Lackawanna, and Western Railroad, wireless 
telegraphy has now a definite place in the 
railway world. Mr. Foley is well qualified 
to speak upon this subject, as the applica- 
tion of wireless has been tried with excellent 
results upon the railway with which he is 
connected, and any opinion expressed 
by so prominent an official is at least entitled 
to respect. He read a paper before the 
annual meeting of the Association of Railway 
Telegraph Superintendents in New Orleans 
last month, in the course of which he gave 
an account of the system employed on the 
Lackawanna Railroad, where five wireless 
stations have already been established, as 
follows: Hoboken (W B U, 2,100 metres 
wave-length) ; Dover (W B X, 1,000 metres 
wave-length); Scranton (W P T, 1,620 


metres wave-length) ; Binghampton (W B T, 
1,620 metres wave-length); Limited Train, 
(W H T, 1,000 metres wave-length). A 
5-kw. station is being erected at Buffalo, 
and when this is completed it will give à wire. 
less service between Hoboken and Buffalo. 
According to Mr. Foley, the Company's 
experience with wireless telegraphy during 
the few months that they have had it in 
operation has been invaluable in many 
ways, and they have decided to extend 
the service over the entire system. At first 
he regarded the wireless service as an ad- 
mirable auxiliary to the ordinary telegraphs, 
but the devastating storms of March 1st and 
2nd, which destroyed all other means of 
communication and left the company entirely 
dependent upon the wireless service has 
convinced him that the latter is not merely 
an.auxiliary, ““ it is a valuable substitute." 
Mr. Foley concluded an interesting address 
by recalling some of the advantages of the 
service to the railway companies, from which 
we quote the following conclusions : 
Communication by wireless telegraph 
to and from stations and moving trains 
is no longer an uncertainty. There are 
many fields for the wireless telegraph in 
railroad train operation. It will not be 
necessary to increase the number of 
trainmen, as a trainman can easily learn 
the telegraph alphabet, or a ра 
сап be utilised to operate the wireless, 
also performing the duties of a trainman. 
Later it may be found necessary and 
profitable to install a telegrapher on 
limited trains running long distances 
without stopping, to handle commercial 
telegrams for the public. Telegraph offices 
on trains, in the future, may be of as much 
value to the public as branch offices in 
hotels or other places where large numbers 
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of people congregate. With direct com- 

munication the train dispatchers can 

keep in touch with the conductor of a 

train; in fact, the wireless permits the dis- 

patcher to board every train. The Lacka- 
wanna Company has used the wireless for 
handling train orders and finds it as accu- 
rate and reliable as the telegraph or tele- 
phone in transmitting these orders. The 
total loss of means of communication 
between stations, caused by prostration 
of poles and wires, 1s a thing of the past. 

* * * 

À remarkable number of fires at sea have 
occurred within a year or so. Is this a mere 
coincidence, or is it due to the fact that 
wireless messages now make us immediately 
aware of the fate of a burning ship? The 
agonising thought arises that in the past 
many ships that were merely written up at 
Lloyd’s as “ missing " may have burned to 
the water's edge and all on board lost because 
help was beyond call. We know that the 
crew of at least one burning ship would have 
been lost and the exact cause of the calamity 
would have remained a mystery but for the 
appeals sent over the seas by the Marconi 
instrument, which summoned passing 
steamers to the aid of the survivors. The 
Columbian's crew would probably have met 
such a fate but for the merciful Marconigram, 
brief though it was. Inevitably a request is 
now made for equipping the boats of a ship 
with a small wireless outfit similar to that 
described in last month's WiRELEsS WORLD. 
A small boat holding a shipwrecked company 
із à helpless thing on the ocean, difficult 
to perceive from a distant steamer, hopeless 
at night, and in a rough sea unseeable even 
in daylight. As was explained by a witness 
before the Departmental Committee, a wire- 
less outfit could easily be stowed in an 
ordinary ship's boat. 

* * * 


The application of wireless telegraphy to 
the collection and distribution of information 
regarding the weather has received a further 
extension by the steps just taken by the 
Governor-General of Madagascar to warn 
mariners by means of wireless of the approach 
of cyclones. A service of wireless storm 
warnings has been organised by way of 
trial on the eastern, north-western, and 
western coasts of Madagascar. The tele- 
gram of alarm emanating from the observa- 
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tory at Tananarivo will be issued during the 
whole duration of the probable passage of the 
cyclonic disturbance in the zone of action of 
the stations at every even hour (except 
between midnight and 6 a.m.) alternatively 
by the stations at Mayotte and of Majunga in 
case of a cyclone affecting the north-western 
part of the island or on the Channel of 
Mozambique, and alternatively by the 
stations of Mayotte and of Diego in case of a 
cyclone affecting the north-eastern and 
eastern parts of the island. The telegram 
of alarm will be preceded and followed by 
the warning — — —— ... 
repeated at short intervals; this signal has 
been specially reserved for this purpose and, 
should occasion arise, will indicate in itself, 
for want of more precise details, that there is 
a reason to fear the passage of a cyclone. 
The masters of vessels at sea, provided with 
wireless telegraphic installations, will be 
able to signal directly to the radio-tele- 
graphic stations of the Colony of Madagascar 
any disturbance of cyclonic appearance 
which they may encounter, in order to extend 
as much as possible the range of this service 
of warning signals. 
* * * 


We are probably nearer than many people 
imagine to the time when the expression 
“ordering by wireless " will be as common 
among the sea-going community as is the 
expression “mail orders" among land 
lubbers. Trans-ocean travellers appreciate 
to an increasing extent the convenience of 
dispatching through the wireless telegraph 
office on board the ocean liner instructions 
to the hotel, the garage, the tailor, the 
theatre, and to the hundred and one trades- 
men who cater for the travelling public, во 
that on arrival in port delay is reduced to a 
minimum. An example theatre booking by 
wireless telegraphy which has been brought 
to our notice will serve to illustrate our 
remarks. Early last month the manager of 
the Queen's Theatre was surprised to receive 
a prepaid marconigram from a party of 
Americans on the Olympic, then in mid- 
ocean, asking whether seats for the per- 
formance at that theatre were available for 
Monday evening, June 8th. By arrange- 
ment with various libraries four boxes and 
ten stalls were secured, and an answer to 
this effect was dispatched to the Olympic. 
A reply came: “О.К. We shall be there "' 
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Some Odd Rescues 


O the many uses of wireless tele- 
| graphy there seem to be literally no 
limits. Within the past few weeks 
two stories have been told of how it has been 
the means in a somewhat remarkable manner 
of saving life. Of course, this is nothing new. 
In the history of Mr. Marconi’s invention 
life has been saved more than once on a 
large scale from the perils of the deep by 
wireless telegraphy ; but the most recent 
instances are so out of the common as to 
be worthy of special mention. 

On her arrival at Liverpool recently the 
ss. Orduna brought the news of how a doctor 
prescribed for a patient at a distance of 
upwards of a hundred miles away. Just 
before the Orduna entered the Straits of 
Magellan à message was received from the 
British steamer Brodstone, stating that the 
master of the latter was ill, and requesting 
the surgeon of the Orduna to prescribe for 
him. The symptoms were carefully detailed 
and considered by the doctor, who then sent 
a message to the master of the Brodstone 
directing him what treatment he was to 
adopt. Thanks to this advice, the master 
was able to navigate the Brodstone through 
the Straits of Magellan ; and that he appre- 
ciated the doctor's services may readily be 
inferred. from the fact that, when both 
vessels arrived at Punta Arenas, he sent his 
thanks and a fee to the surgeon of the 
Orduna. Never, we venture to say, has a 
fee for professional services rendered been 
paid in such unique circumstances. 


* + * * * 


The other story comes from the Allan 
liner Victorian, which also arrived at Liver- 
pool recently. On May 13th the Victorian, 
when about 120 miles from Anticosti, 
received from the island an urgent appeal 
for medical help. The Victorian imme- 
diately headed in the direction of Anticosti— 
a small island situated in the Gulf of St. Law- 
rence—to find on arrival that Mr. William 
Peak, one of the three wireless operators 
employed at the Heath Point Station on 
the island, had, as a result of a shooting 
expedition, received very severe injuries, 


and was lying in а critical condition far from 
medical assistance. 

The Heath Point station is closed during 
the winter months, and when the accident 
occurred the operators had onlv been at the 
station about a week. Mr. Peak, and the 
other operator who was not on watch, were 
out duck shooting and had sighted a flock 
of ducks, and had their guns cocked ready 
to shoot. The birds, however, passed out 
of range, and Mr. Peak put his gun aside, but 
his companion probably forgot to do so, for 
a moment later the gun of the latter went off. 
Mr. Peak was standing within a yard of his 
friend, and the shot went through his left 
cheek, shattered the roof of his mouth, and 
passed out at his right eye. He was un- 
conscious when placed on board the эз. 
Victorian, and did not rally till some 
twenty-four hours later. The operators at 
the station were naturally greatly distressed 
at the accident, especially as they had no 
hope of obtaining medical aid, until they 
obtained communication with the Allan liner. 

How the Victorian came to the island and 
sent a boat for the injured man, how he was 
taken aboard, and, thanks to the service of 
the ship’s doctor and good nursing at the 
Northern Hospital, Liverpool, was brought 
back to comparative health, is another 
thrilling story of the greatest of the modern 
wonders of the world. 


Wireless Operators Complimented 
by Lord Mersey. 

The Marconi operators on the Empress of 
Ireland gave their evidence before the Com- 
mission of Inquiry on June 19th. The report 
of their evidence is not vet available in this 
countrv, but the following was included in 
the Press accounts telegraphed from Canada : 

* Ronald Ferguson, chief Marconi opera- 
tor of the Empress of Ireland, and his 
assistant, Edward Bamford, were called 
after the luncheon interval. They told 
the story of the night from their point of 
view in clear-cut) phrases. When they 
had finished. Lord. Mersey said: * You 
spoke well, you young gentlemen. You are 

a credit to the sercice you are inè ” 
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The Tragedy of the Empress 


ITHIN the last month the world 

\ À / has been appalled by tidings of a 
disaster at sea. There is no need 

to write up the details here. Only too 
dramatic is this simple statement, that the 
Empress of Ireland came into collision with 
the Storstad on May 29th last, and of the 
1,500 souls aboard 1,023 were lost. It is 
a harvest too terrible to think upon, and we 
are forced to take the meagre source of 
comfort that remains to us in the fact. that 
even the 500 saved might have perished 


collision was unavoidable, the bows of the 
Storstad striking the Empress of Ireland 
amidships. The unfortunate vessel was 
ripped up aft to the propeller, and it was 
plain that she was doomed. Immediately 
the operator sent out the wireless call for 
help. It was picked up by the Marconi 
station at Father Point, and without delay 
the Government steamers Eureka at Father 
Point Wharf and the Lady Evelyn at the 
Rimouski Wharf were notified of what had 
occurred. 


with their By this 
companions time the sun 
had it not was rising, 
been that | so that 
one of the the Eureka 
g reatest was able to 
of human make all 
discoveries haste to 
gave itshelp the relief of 
to the help- the dam- 
less and aged vessels, 
sent out She was 
the warning | followed by 
ery which | the Lady 
brought Evelyn. 
rescuers The rescue 
swiftly on ships found 
the scene. Le ^ ch that their 

Inorderto LA worst fears 
thoroughly e ER IL had been 
appreciate » Sdn realise d, 
the part Ш rie T pni ЫЙ one = =| and they 
played by [i А eee wee only 
wireless Father Point Wireless Telegraph Station, where the first news of the able tb pick 
telegraphy tragedy was received. up a rem- 
in the work nant of thé 
of rescue it is well to recapitulate the main Empress of Irelamd's passengers. These 


incidents of the disaster. On May 29th the 
Empress of Ireland was in the vicinity of 
Father Point, in the St. Lawrence River ; 
a thick sea-fog enveloped her so that she 
was forced to go dead slow. Shortly before 
the fog had descended she had sighted a 
vessel, about three miles away, approaching 
her. Suddenly, without a moment’s warn- 
ing, the bows of the on-coming ship (which 
eventually turned out to be the Norwegian 
collier Storstad) loomed out of the fog, and 


they found in ternble plight, for the 
temperature was only four degrees above 
freezing point. But willing hands brought 
the sufferers aboard, and everything 
that kindliness suggested or that the 
emergency would permit was done for 
their relief. It was not a long journey— : 
some twenty miles—to Rimouski, and the 
four hundred of the saved reached that port 
within a very short time. 

In England the news of the disaster 


J ea Кан ee 


Mr. R. Ferguson (left) and Mr. Bamford (right) 
the wireless operators on the “Empress of 
Ireland "' 


created a profound sensation, and early the 
offices of the Canadian Pacific Railway, both 
in Liverpool and London, were besieged 
with anxious inquirers. The wireless station 
at Father Point did invaluable service by 
transmitting messages and was largely 
responsible for the publication of accurate 
statements. The first account of the 
calamity received in London by the Marconi 
Transatlantic Wireless Telegraph Service 
created a profound sensation and left no 
doubt that a disaster of great magnitude 
had occurred. This message was one of the 
most concise and accurate of the early 
accounts. It ran: “ Empress of Ireland 
rammed by Norwegian steamer Storstad 
off Father Point 1.45 a.m. and sank in ten 
minutes. Steamships Eureka, Lady Evelyn 
went to assistance. Empress took list and 
unable to get most boats out. About one 
thousand lives lost. Captain, both opera- 
tors, both assistant pursers, chief engineer, 
chief steward, and about 350 others saved. 
Chief officer and purser missing. Will 
advise any further news." 

Later there followed a fuller report from 
Mr. Whiteside, officer in charge at Father 
Point. 

At 1.45 this morning I was awakened 
by operator Leslie, who reported that the 
Empress was struck by another boat. I 
rushed to the instruments and asked him 
for present position so that I could send 
Government steamers Eureka and Lady 
Evelyn to her assistance. She replied, 
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“ Am about twenty miles from Rimouski." 
Then her signals trailed right off. I knew 
I had heard the last of the Empress of 
Ireland. I immediatelv got the captain 
of the Lady Evelyn and the captain of the 
Eureka on the telephone, told them the 
circumstances, and asked them to leave 
for the scene at once. The Eureka, a 
Government pilot boat, had just put a 
pilot on a steamer, and had at that moment 
tied up at the wharf, so that the captain 
got right away and was first on the scene of 
disaster. The Lady Evelyn was a little 
farther away, but followed closely. From 
the time of the Lady Evelyn’s arrival on 
the scene until she tied up again at 
Rimouski Wharf we were kept busy at 
Father Point wireless station clearing 
traffic from the survivors. 


The chief Marconi operator, Ferguson, on 
board the Empress was able to give a full 
and vivid report : 


The first intimation of anything having 
happened was when the whistle com- 
menced blowing at approximately 1.45 
a.m. (American time). Mr. Bamford, the 
junior operator, had relieved me ten 
minutes previously, and when the vessel 
struck I came into the operating-room 
and took over the phones from him, 
telling him to stand by for distress 
signals. Between the time of the collision 
and the time the dynamos went out of 
commission we had only eight minutes. 
My cabin was on the top deck. Im- 
mediately after the shock I saw lights 
passing, ran to the wireless-room, and 
called the stations, “ Stand by for distress 
signal; have struck something." The 
chief officer said, ‘ Call SOS," so I sent 
out the message '* SOS, have struck some- 
thing, sinking fast, send help." 


The station at Father Point replied 
immediately asking where we were. I 
replied, “ Twenty miles past Rimouski." 
I was trying to confirm this answer at 
the request of Father Point, when the 
power was cut off. The water had got 
into the stokehold, cut off the steam, and 
put the dynamos out of commission. 
Before the apparatus became useless I got 
from Father Point a message, “ OK, 
sending Eureka, Lady Evelyn your assist- 
ance.” Mr. Bamford had in the mean- 
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time brought me some clothes, and when 1 
had dressed I ran out along the deck 
shouting, “ Plenty of assistance is coming, 
and a ship will be here in less than an 
hour." I then returned to my cabin and 
was preparing to work on the emergency 
gear, but just then the ship gave a fearful 
lurch, causing the accumulators to burst 
open the doors of the cupboard and scatter 
the contents over the floor of the cabin. 
As it was impossible to do any more, I 
went out on the deck and picked up a 
deck chair, and just as I had put my arm 
through it I was thrown into the water. 
When Mr. Bamford was thrown out of 
the ship he landed safely in a floating 
boat. After swimming about a quarter 
of an hour I managed to scramble into a 
lifeboat, from which I was able to reach 
the Storstad. When the Lady Evelyn 

. came alongside I jumped aboard her and 
gained an entry into her wireless cabin 
by means of the window. I used her 
gear to establish communication with 
Father Point station, to which I com- 
municated all the details of the disaster 
that I had knowledge of, and asked for 
clothes and supplies and a train to be 
sent to Rimouski Wharf. When Mr. 
Bamford reached the Storstad he took out 
one of her boats and rendered what 
assistance he could. He then boarded 
the Eureka with those whom he had 
rescued, and these were landed at Rimou- 
ski. The bows of the Storstad are terriblv 
torn, and are striking evidence of the 
force with which she struck the Empress 
of Ireland. 


Most interesting too is the same officer's 
summing-up of the part played by wireless 
telegraphy in the work of rescue, for, 
coming as it does from an eye-witness and 
at the same time one who is more particu- 
larly acquainted with the ship's manage- 
ment, it can be taken as authoritative :— 


I do not think it has been realised what 
part the wireless played in the affair. I 
was only able to work for eight minutes, but 
without that the only boats which would 
have been available for the passengers 
would have been those on the starboard side 
of the Empress of Ireland, and it is not 
likely that more than 40 or 50 would have 
been saved. 


Wireless Surgery 


LABOURER on Swan Island in the 
A 5s: of Mexico recently had his foot 

crushed in a tramcar accident. А 
surgical operation was necessary, but there 
was no surgeon. But if it had not a surgeon 
the island had a wireless telegraph station in 
charge of an operator gifted with sufficient - 
resource to cope with such an emergency. 
He sent out an appeal far and wide, which 
was answered by the Ward liner Esperanza, 
over four hundred miles away. 

He explained his case. “ Could the ship’s 
doctor help ? " The captain and the doctor 
held a consultation. It would be a pity for 
the ship to turn from her course, yet the loss 
of life must be averted if possible. Then it 
was that a happy inspiration occurred to the 
doctor. He volunteered to deal with the 
case by wireless. '' Sparks " on board was 
quickly at work asking the shore station for 
details of the case. Then, message by mes- 
sage, the doctor directed the way to deaden 
the pain, the amputation of the foot, each 
stroke of the knife, the binding of the arteries 
to prevent loss of blood, the washing of the 
wound with antiseptics, etc. When the 
operation was over he kept in touch, by 
wireless relay from ship to ship, with his 
patient until there was no longer any fear 
of blood poisoning setting in. 


The C.G.S. Lady Grey arriving at Quebec 
with 209 dead bodies picked up from the 
" Empress of Ireland." 
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Maritime Wireless Telegraphy 


HE opening of Canadian navigation 
| this year will see several of the lake 
| boats carrying wireless for the first 
time, many of the ships of the Canada Steam- 
ship Lines having been so equipped since the 
Dominion Government legislated last year that 
passenger boats on the Great Lakes must in- 
stall wireless apparatus. The Cascapedia, 
which is now travelling on the North Shore 
route between Quebec and Natashquan, is 
one of the best-known boats to have been so 
equipped. Others are the Chicora, Chippewa, 
Corona, and Cayuga, the four big steamers 
which ply between Toronto and Hamilton ; 
the Dalhousie City and Garden City, plying 
between Niagara and St. Catherines; the 
iron ore boats, Kingston and Toronto and 
the Macassa, which ply between Toronto and 
Kingston. The six boats of the Canadian 
Pacific lake fleet are also equipped with 
wireless, as are several salvage tugs and the 
Nuronic, Hamonic, Huronic, and Saronic of 
the Northern Navigation Company's fleet. 
Besides the owners, shippers, and passengers 
being protected by these boats carrving 
wireless, a greatly improved service of 
wireless reports will be given concerning 
the movements of ships this vear through 
the Marconi Wireless stations on the lakes. 
In addition to the stations at Port Arthur, 
Sault Ste. Marie, Tobermory, and Midland, 
the Marconi Company have, since the closing 
of navigations last fall, completed the 
construction of stations at Sarnia, Burwell 
Toronto, and Kingston, so that a close 
watch may now be kept on the boats from 
the time thev leave the head of the Great 
- Lakes until they reach Montreal. 


* * 


England is proud of her new trans- 
atlantic liner, the Aquitania, and the 
Cunard Company particularly so, for she 
is the largest British liner in commis- 
sion, and yet has achieved a record for speed 
on her maiden voyage to New York. 

Her measurements are 901 feet long and 
97 feet broad, with a gross tonnage of some 
57,000 tons. In every way she is à master- 
piece of design and equipment. Нег engines 


are of immense power, and, indeed, the engine 
room is a masterpiece in itself. As regards 
appearances, although so bulky, she is by 
no means uncomely, for her architecture has 
been designed with due regard to propor- 
tions, with the result that her gigantic size 
is scarcely apparent, and this increases the 
sense of homeliness and comfort for her 
passengers. The main dining saloon is about 
150 feet long by 100 feet broad, and can seat 
600 people at a time. Two higher decks 
are entirely given over to passenger accom- 
modation, and contain numbers of self-con- 
tained suites. Wooden bedsteads in almost 
every cabin replace the traditional ship's 
berths. The main public rooms are concen- 
trated on the A deck, the highest of all 
except the boat deck. The drawing-room 
forward is followed, on the other side of 
the main staircase, by the lounge, a big room 
in Georgian style, the decks on each side 
for a length of nearly 150 feet being formed 
into a garden lounge with wicker chairs and 
ivy-clad walls. 

As regards safety provisions, the Aquitania 
is well supplied. She has eighty-four water- 
tight compartments in addition to the 
forty-one in the double bottom, and the 
watertight doors in the bulkheads are closed 
by hydraulic pressure. For a great part of 
her length the ship has a double skin, the 
longitudinal bulkheads being 18 feet from 
the outer skin. Eighty large boats are pro- 
vided, which are capable of holding everyone 
on board, and the most modern appliances 
for launching them from the vessel have been 
adopted. Furthermore, there are two motor 
boats which have been added with a view to 
towing the lifeboats should occasion arise. 
Both are supplied with wireless telegraphy 
equipment, and we doubt not but that this 
innovation will be readily recognised as a 
most important one and likely to prove 
of immense advantage should the mother 
ship find herself in difficulties or meet with 
damage (which we hope not). 

This wireless equipment is of an exception- 
ally powerful type, and designed to provide 
a minimum working range by day of 650 
miles, over open water, when employed with 


an aerial having a mean height of 130 feet. 
By night its capacity will be increased to 
twice this distance. | | 

The transmitting apparatus is arranged 
to work on wave-lengths of 300 to 1,200 
metres, the normal wave-length being 600, 
while the receiving apparatus is arranged 
for the reception of all wave-lengths from 
100 to 4,000 metres. The aerial consists of 
four parallel wires, evenly spaced on ash sus- 
penders, hanging between two masts. The 
earth connections are of special design, of 
insulated copper, and are connected to con- 
venient points on the hull of the ship. The 
generating plant consists of a continuous 
current motor, designed to run off the ship’s 
mains at 220 volts and to furnish the me- 
chanical power to drive a direct-coupled 
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arranged in such a manner as to enable the 
transformer to supply energy at the voltage 
suitable for use with the wireless apparatus 
designed for transmitting on the wave-lengths 
specified above. In conjunction with the 
transformer, low-frequency inductances of 
special design are furnished for insertion in 
the transformer primary circuit, to enable 
its being brought into resonance with the 
alternator frequency, a condition necessary 
for the production of a tuned spark of a 
distinctive note and of good quality. 

The condenser battery consists of four 
independent zinc sheet condensers with an 
additional unit for aerial tuning. 

The number of studs on the disc dis- 
charger provides for transmission on a musi- 
cal spark of twice the alternator frequency 


The New Cunarder: R.M.S. “ Aquitania.” 


single-phase generator on signalling load, 
together with a disc discharger mounted on 
an extension of the alternator shaft. The 
motor alternator set is provided with an 
automatic starting reostat fitted with no- 
volt release, and with field regulating resist- 
ances for both the motor and alternator ex- 
citation circuits. The windings of the ma- 
chines are protected against injurious in- 
duced effects from the high-frequency circuit 
by means of suitable resistance shunts in the 
form of carbon sticks or straight filament 
lamps. The switchboard is of the enamelled 
slate type divided up into panels and fur- 
nished with all the latest type of instruments 
and switchgear. 

The transformer is of the 5 K.V.A. type. 
The pressure at the primary windings is 
500 volts and the secondary windings are 


—that is, 600 sparks per second when the 
alternator is running at normal speed. Two 
separate receivers are furnished. One is of 
the magnetic receiver type and works in 
conjunction with the Marconi Multiple tuner, 
so that the combination is capable of synton- 
ising the receiving circuit to all waves be- 
tween 100 and 1,500 metres; the other 
receiver is of the Marconi Crystal pattern, 
with a range of adjustment in reception for 
all wave-lengths between 1,100 and 3,000 
metres. It is fitted with two crystals, which 
can be used for balanced or independent 
working as desired. 

The emergency apparatus consists of a 
Marconi 10” induction coil energised from a 
battery of twelve accumulators and capable 
of transmitting over a distance of 250 miles 
for a minimum period of twelve hours. 

р 
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The Choice of Words 


In TELEGRAPHY 


E would commend to the notice of 

W the compilers of the “ Dictionary 

of Slang” a number of wireless 
expressions which have gained currency, 
particularly in the United States of America, 
for, if the efforts of the more staid tele- 
graphists are of any avail, the picturesque 
expressions which occasionally brighten the 
speech of their colleagues, and enliven the 
pages of certain transatlantic telegraph 
journals, will possess no more than 
historical interest. 

Animated by the desire to maintain the 
purity of the English language, the students 
in wireless telegraphy at the East Side 
Association Institute, of New York, have 
decided to “ put the soft pedal ” (an expres- 
sion used by the Philadelphia Bulletin in 
announcing this decision) on all slang in 
referring to message transmission by wireless 
telegraphy. In their efforts to “can” 
colloquial expressions the students have 
issued a manifesto which informs their 
“ Fellow-workers " that they do not “ push 
the key,” “slam down” or “ flop over the 
aerial switch," nor “juggle” the variable 
condenser. Translated into English as she 
is not spoken in New York, this means that 
operators “depress the transmitting key, 
raise or lower the aerial switch, and alter or 
change the capacity of the variable con- 
denser.” 

“ Electricity in our language,” continues 
the manifesto, “is not ‘juice’; neither is 
radio interference ‘ jamming.’ 

“ Electrostatic induction is not 'kick- 
back? We do not ‘fiddle’ the potentio- 
meter: we adjust it. The transmitting 
condensers do not ‘ blow up,’ ‘explode? ог 
‘go up the flue’; they puncture. 

“The secondary winding of the power 
transformer is not ‘ baked,’ or ‘fried out’; 
it is burned, or short-circuited. 

* A hot bearing at the motor generator 
is not ‘ frozen.’ It melted and stuck fast. 

“The aerial does not ‘squirt juice’ ; 
it brushes. 

* Wireless messages are not ‘smashed ’ 
through the ether; they are transmitted 
through the ether. 

* We have long since forgotten the term 
‘loose-coupler’; we are, however, quite 


THe WIRELESS WORLD 


familiar with the inductively-coupled re- 
ceiving transformer. 

“The term ‘jigger’ in our tongue is 
obsolete ; we know all about high-frequency 
oscillation transformers." 

The manifesto ends as follows: “ Finally, 
we are optimista from the very bottom 
We believe that the English language will 
not suffer by our declaration." We sin- 
cerely hope not ! 


Another Information 
Bureau 


CONDUCTED BY OUR IRRESPONSIBLE 
EXPERT. 


W. Н. B. (Peckham).—No, the hammer- 
break was not invented by Mrs. Pankhurst. 


Chas. R. (Hendon).—We regret we cannot 
furnish you with the name of the second 
operator who was on the Ark at the time of 
the flood, as we had temporarily to close our 
local office at the time of the inundation 
referred to, and a large portion of our staff 
records perished. 


Horace H. (Manchester) writes: “I am 
thinking of substituting the present gold 
point on my silicon detector by a needle. 
Could you advise me of the probable result?” 
Answer : Yes, Horace, you would get much 
sharper signals. 


P. J. B. (Liverpool) writes as follows : 
“ Тат anxious to qualify as a wireless opera- 
tor on a lifeboat. Would you please tell 
me what steps vou recommend me to take ? ” 
Answer: First learn wireless, then get 
wrecked. | 


N. Е. В. (Dublin).—No, lady operators 
are not the rule. Telegraphie sans fille, as 
they say in France. 


Montmorency de F. (Southend) says: 
“I have а 4 kwt. Marconi installation and 
I am thinking of fitting a ship to it. Can 
you offer me any advice ? " Answer: The 
size of aerial determines the best kind of 
ship. First erect your aerial, measure it, 
then buy a ship whose distance between the 
masts is approximately equal to the length 
of the horizontal part of the aerial wire. 
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George R. (Worthing).—We can’t help it. 
It’s no fault of ours. If you got brain fever 
after reading the last lot of Answers to 
Correspondents it was probably because 
the mental fare was too strong. We have 
recently heard from nine foreign powers 
and three amateur societies that since 
reading this column they have received a 
totally different idea of wireless to what they 
had before, and we can’t satisfy everyone. 
What do you expect for threepence, 
anyway ? 


Dr. F. (Manchester).—Sparking at the 
rigging is caused by wireless waves coming 
into collision with brain waves from the 
passengers. 


N. R. G. (Hull) asks: “ Is it possible to 
see by wireless?” Answer: “It was, 
once, but the secret has been lost. A clever 
inventor recently devised a wireless tele- 
scope, which by a suitable focussing arrange- 
ment could be made to show the interior of 
any house within five miles. We regret to 
say that while giving a demonstration on 
the roof of Marconi House he accidentally 
turned it in a westerly direction and at 
once expired from shock. In falling he 
broke the telescope and in spite of the feverish 
attempts of the staff to repair it, nothing 
could be done, so the secret died with him. 


Schoolmaster (Penrith).—The “ Jigger " 
is во .called from “ jig," to dance, and 
received its name from the fact that the first 
person who leant up against one during 
transmission *' jigged " or danced for some 
hours afterwards. 


Hints for Young Operators. 


Always wear your bridge coat in the 
Clapham Road. 

It is inadvisable to adjust the spark-gap 
when the Senior is sending. 

All is not spark that splutters. 

It's no good going on to “ tune’ 
the magnetic clockwork is run down. 


, 


side if 


According to the Standard it is recorded in 
the official diary of the Roval Flying Corps 
that on the occasion of the King and Queen's 
visit to Aldershot last month His Majesty 
was in wireless communication with a 
B.E. aeroplane. 
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Hints for Learners 
Bv a BEGINNER. 
"I chief things necessary to make a 


wireless are the wireless instruments. 

(This does not imply that the instru- 
ments are wireless, but simply that they are 
wireless instruments.) An aerial is also a 
useful thing to possess. My reason for 
having one is because I found that where 
there is no aerial to snatch up the messages, 
a continual and distracting noise is made by 
the pattering of spent signs on the roof. 
Thus I should advise beginners to put up 
the aerial as soon as possible; but in so 
doing they should take great care to guard 
against the frenzied ravages of the wire- 
worms, which were fortunately discovered 
by an irresponsible correspondent of THE 
WIRELESS WoRLD а few months ago. 


* * * 


In order to send messages the dots and 
dashes should be carefully painted pea-green 
and put on the roof to dry, as usual. They 
may be obtained from any reliable morse- 
monger. For every message at least two 
bags of best volts should be used. These 
should be carefully mixed, in a frying pan, 
with some stout ampéres, which may be 
obtained through the tap from the mains. 
Used volts and ampéres should be preserved, 
as from time to time the proprietors of the 
provincial watt-depots insert advertisements 
in the leading comic papers, inviting people 
to bring any old volts and amperes for con- 
version into fuel for accumulators. 


* * * 


The tuning-fork for the receiving instru- 
ments should be made of isolated wire, wound 
round a hollow rod or a solid tube. The 
wire is best when thin, thick, middling or 
otherwise. A crystal detective is useful, 
but to obtain selective signals a private 
detective is better. 


The cruiser and destrovers engaged in the 
search for Mr. Hamel, the missing airman 
whose disappearance on May 23rd is so 
wrapped in mystery, kept continuously in 
touch by wireless as they slowly patrolled 
the Channel, ever extending their line toward 
the French coast, and with their searchlights 
directed on to the sea. 
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Contract News 


— 


Orders have been received during the past month to equip the following vessels with 
Marconi Apparatus. 


Name Owners. 
St ——— —————— oa 

Essequibo .. .. | The Royal Mail Steam Packet Co. .. 
Ebro .. is T d " » » és 
Erin . .. Sir Thomas Lipton 
Two ships building . . .. The Glen Line. 
Three ig aer ne .. | Furness, Withy & Co. is m «s - 
City of .. | Ellerman and Bucknall 8.8. Lines .. к .. | $ kw. and emergency 
Crown of Seville .. | Crown 8S. Co.. T .. | Hj kw. and emergency 
Five ships building ; | Compañia Sud Americana de Vapore vé 
Two ships building .. . Lamport & Holt РР : ые - Ee х 
Abinsi P А .. Elder Dempster & Со. s Ys 7 "T з» =. 
Tuscania  .. ee .. ' Anchor Line .. e bs A "s "T " 
Valiant a T .. | Harland & Wolff ga os Ka sts .. | 1) kw. (disc). 


| British India S. N. Co. ats ex ps .. | 14 kw. and emergency 


eg epee Il 


Name. | Owners. Installation. Call Letters. 

Euripides .. T .. | Aberdeen Line i . | 1} kw. and emergency MSE 
Indralena .. ele .. | Commonwealth & Dominion Line .. РА » MTG 
Parthenia Donaldson Line ©» ss » к MNS 
City of Exeter Ellerman City Line » » MSW 

able I Captain Farquhar x т: = 
Candidate Harrison Line .. es - ; | MTD 
King Orry Isle of Man S.P. Co. .. s i | MPE 
Hirachel Lamport & Holt ee »• » | 
Kaikoura New Zealand Shipping Co. M s 
Magellan Pacific S.N. Co. m 
Karmala P. & O. S.N. Co. » » 
Ricardo a Mestres Andrew Weir & Co. x " 
City of Rangoon Hall Line $ kw. and emergency ' 
City of Winchester эү Sá | 
Rufford Най. эы tk OR: m 6 | 
Ibex . The Great Western Railway Қ 
Aquitania" в 2nd launch Cunard Line У Lifeboat 


Canadian Pacific Railway 1} kw. and emergency | 


The following Coast Stations are advised by the Berne Bureau as having been opened 


recently. 
| 
| . Normal | | 
| Call ' Range | Wave- Nature of | Hours of 
a , Letter. | in Nautical . length, Service. Service.* 
Miles. Normal. 
BELGIAN CONGO: 
Basankusa* .. ire OQU 300 900, 1,200 — .. 7am. to 11.30 am.: 
| | 4 p.m. to 5 p.m. 
GERMANY (PROTECTORATE) | 
Lome (Togo) .. ES | KBL | 600 . 300, 600, 1,400, P.G. 7 a.m. to 10 a.m.: 
i 1,800, 2,500 6 p.m. to 9 p.m. 


ne ee 


* This station is open for public correspondence in the inland service of the Belgian Congo, 
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CARTOON OF THE MONTH 


Wireless Worries 
What a Candidate feels like when going up for his P.M.G. Examination. 
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Compulsory Wireless Telegraphy 


Proposed British Legislation 


BILL to amend the laws relating 
A« merchant shipping so as to give 

effect to the International Conven- 
tion for the Safety of Life at Sea, signed in 
London on January 20th last, was presented 
to the House of Commons on May 21st by 
Mr. John Burns, the President of the Board 
of Trade. 

The Bill is divided into six parts, con- 
taining 29 clauses and 5 schedules. The 
first part relates to ice and derelicts, and 
provides that if the master of a British ship 
fitted with a wireless telegraphy installation 
meets with, or is informed of, any dangerous 
ice or dangerous derelict, or any other 
imminent and serious danger to navigation 
on or near his course, he must send out the 
wireless danger call — — — (TTT), to be 
followed after an interval of one minute by 
the message, repeated three times at intervals 
of ten minutes. 

Every wireless telegraphy station under 
the control of the Postmaster-General, or 
licensed by him, must, on receiving the 
wireless danger call, refrain from sending 
messages for a time sufficient to allow other 
stations to receive the message. Com- 
pliance with this provision will be deemed 
to be a condition of every licence granted 
by the Postmaster-General under the Wire- 
less Telegraph Act, 1904. This provision 
does not interfere with the transmission of 
the wireless distress call, which will remain 
wee — — —. . . (SOS). 

Clause 5 places the master of a British ship 
under an obligation to render speedy assist- 
ance on receiving a wireless distress call, and 
where he does not proceed to the assistance 
of the persons in distress, he must enter the 
fact and the reasons justifying his action in 
the official log book and, if necessary, 
immediately inform the master of the ship 
from which the call is received, This section 
of the Bill also sets out the penalties to 
which a master of a ship, or any person, is 
liable if acting in contravention of the 
provision. 


The compulsory wireless clauses (15 to 
17 inclusive) are in Part III. of the Bill, 
which we set out below :— 


WIRELESS TELEGRArHY. 


15.—(1) Subjeet to the provisions of 
this Act, every British ship registered in 
the United Kingdom which carries fifty 
or more persons shall be provided with a 
wireless telegraphy installation, and shall 
maintain a wireless telegraphy service 
which shall be at least sufficient:to comply 
with the rules made for the purpose under 
this Act, and shall be provided with 
certified operators and watchers in 
accordance with those rules. 

(2) In reckoning the number of persons 
carried on a ship for the purpose of this 
section, persons shall not be counted 
who are exceptionally and temporarily 
carried on a ship— 

(a) As the result of force majeure ; or 

(b) As the result of the necessity of 
increasing the number of the crew to 
fill the places of members of the crew 
who are ill or disabled ; or 

(c) As the result of the obligation on 
the part of the master to carry ship- 
wrecked persons, or persons in like 
circumstances ; or 

(d) If so provided by regulations of 

the Board of Trade, as cargo hands for 
a part of the voyage not being between 
one continent and another, and not 
being, during the time the hands are 
carried, outside the limits of latitude 
thirty degrees north and thirty degrees 
south. 


(3) If this section is not complied with 
in the case of any ship, the master or 
owner of the ship shall be liable in respect 
of each offence to & fine not exceeding 
five hundred pounds, and any such offence 
may be prosecuted summarilv, but if the 
offence is prosecuted summarily the fine 
shall not exceed one hundred pounds. 
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16.—(1) The Board of Trade, in con- 
sultation with the Postmaster-General, 
may make such rules with respect to 
wireless telegraphy installations and ser- 
vice on British ships which are registered 
in the United Kingdom and with respect 
to the carrying on those ships of operators 
and watchers for the purposes of wireless 
telegraphy as appear to them necessary 
or expedient to carry into effect the pro- 
visions of the Convention mentioned in 


je V. of the Third Schedule of this 
ct. 


(2) The Board of Trade may by rules 
made under this section exempt from the 
obligations of this Act as to wireless 
telegraphy :— 

(a) Ships while on voyages the course 
of which does not take the ship more 
than a hundred and fifty sea miles from 
the nearest coast, if the Board are 
satisfied that the route and the condi- 
tions of the voyage are such as to render 
compliance with those obligations un- 
reasonable or unnecessary ; and 

(b) Sailing ships on which, owing to 
the peculiar or primitive nature of their 
build, it is impossible to provide a 
proper wireless telegraphy installation. 
(3) The Board of Trade may by rules 

made under this section provide that any 
automatic calling apparatus which is 
certified by them to be efficient and to 
have been accepted by the parties to the 
Convention may be substituted, for the 
purposes of the provisions of this Act, 
and any rules made thereunder relating 
to wireless telegraphy, for a certified 
operator or watcher. 

17.—The Board of Trade may postpone 
the operation of the provisions of this 
Act relating to wireless telegraphy as 
respects any particular ship for such 
period as the Board of Trade determine 
in each case, if it is shown by the owners 
of the ship that they have taken all 
reasonable steps to comply with the pro- 
visions of this Act as respects the ship, 
but that they have been unable to do 
so owing to difficulties in obtaining 
delivery of any wireless telegraphy appara- 
tus or of obtaining the services of certifi- 
cated operators or watchers. 

The period of postponement under this 


section shall not exceed one year in the 
case of ships which are required in pur- 
suance of the Convention to provide a 
first-class wireless telegraphy service, and 
two years in the case of ships which are 
so required to provide a third-class wire- 
less telegraphy service, and in the case 
of ships which are so required to provide 
a second-class wireless telegraphy service 
shall not exceed one year as respects the 
provision of the wireless telegraphy in- 
stallation and two years as respects the 
provision of a continuous watch. 


Clause 19 (Part IV.) proposes to confer 
upon the Board of Trade power not to 
grant a safety certificate, unless they are 
satisfied, on the report of a wireless tele- 
graphy inspector, as respects provisions 
relating to wireless telegraphy that the 
certificate can be properly granted. 


The Postmaster-General (and the Board 
of Trade, if they desire to do so for any 
special purpose in connection with wireless 
telegraphy on board a ship) may appoint 
officers for the purpose of inspecting ships 
with a view to ascertaining whether the 
requirements of the Act relating to wireless 
telegraphy are complied with on board any 
ship. 

The wireless telegraph inspector may go 
on board any ship at all reasonable times 
and do all things necessary for the proper 
inspection of the installation on the ship ; 
he may also require the master of the ship 
to supply him with any information which 
it is in the power of the latter to supply 
with respect to the provision on the ship of 
operators or watchers, and require the pro- 
duction of any certificate granted under 
this Act in respect of the installation, and 
of the certificates of the operators and 
watchers on the ship. 

Failure on the part of the master of a 
ship to supply information in accordance 
with this section will render him liable to a 
fine not exceeding twenty pounds, and any 
person impeding an inspector in pursuance 
of his duties is liable to a similar penalty. 

The proposed Bill is intended to give 
effect to the International Convention for 
the Safety of Life at Sea, the clauses of 
which relating to wireless telegraphy are 
published in the “ Year Book of Wireless 
Telegraphy and Telephony, 1914.” 
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The State and Wireless Telegraphy 


National Research Work 


HE report of the Committee ap- 
| pointed by the Postmaster-General 
to consider how far and by what 
methods the State should make provision 
for research work in wireless telegraphy 
was issued as a White Paper on June 8th. 
The original chairman of the Committee 
was Mr. С. E. Hobhouse, but on his appoint- 
ment as Postmaster-General his place was 
taken by Lord Parker. The other members 
of the Committee were :—Sir Joseph Larmor, 
M.P., F.R.S., Sir Henry Norman, M.P., 
Dr. R. T. Glazebrook, F.R.S., Mr. W. 
Duddell, F.R.S., Mr. R. Wilkins, Rear- 
Admiral Charlton, Commander J. K. Im 
Thurn, R.N., Sir A. F. King, Mr. W. Slingo, 
Commander F. Loring, R.N., Major C. H. C. 
Guest, M.P., and Lieutenant-Colonel J. S. 
Fowler, R.E. 

As a preliminary the Committee inquired 
what research in connection with wireless 
telegraphy is already being carried out by 
the Government in this country and in the 
United States and Germany. They find 
that valuable work of the kind is done by the 
engineering department of the General Post 
Office, which, however, is sometimes ham- 
pered by insufficiency of funds, while the 
questions it investigates are unavoidably 
such as have an immediate bearing on 
service problems rather than on the scientific 
principles underlying wireless telegraphy. 
The work carried on by the Admiralty again 
is almost entirely restricted to matters 
bearing on the adaptation of wireless tele- 
graphy to service conditions, and the same 
is true of the War Ofħce. Both in the 
United States and in Germany the State 
makes more liberal and extensive provision for 
research and experiment in wireless telegraphy 
than is made by the State in this country. 

In the United States the work is under- 
taken by three distinct departments— 
namely, the Navy, the Army Signal Service 
Corps, and the Bureau of Standards—but 
in order to secure economy and co-operation 


all these departments are for purposes of 
laboratory research brought under one roof 
in the buildings of the Bureau of Standards. 

In Germany the work is carried out by 
the Post Office in the Kaiserliches Ver- 
suchsamt, a building containing 30,000 
square feet of floor space. The work 
undertaken in this building is not confined 
to wireless telegraphy, but covers the whole 
range of electrical engineering as applied 
to telegraphy, whether ordinary or wireless, 
and telephony. It is under the direction 
of Dr. Strecker, assisted by a large and 
competent staff, the research work in wire- 
less telegraphy being under the charge of 
Dr. Kiebitz and Dr. Breisig. Research 
work of importance in wireless telegraphy 
has also been conducted by Dr. Lindemann 
at the Reichanstalt in Berlin, and by Dr. 
Reich in the Naval and Military Radio- 
Electric Laboratory in Góttingen. 

The conclusions reached by the Committee 
may be summarised as follows :— 

(1) It is desirable to establish some body 
or institution to initiate and control 
research in matters of general principle 
which cannot conveniently be inves- 
tigated in departmental laboratories, to 
co-ordinate as far as may be the work now 
undertaken by the Post Office, Admiralty, 
and War Office, respectively, in connection 
with experiment and research in wireless 
telegraphy, so as to prevent work under- 
taken by one department overlapping 
work undertaken by another, and thus 
secure economy, and to discuss any 
difficulties arising in practice. 

(2) The work now being done by the 
departments should be continued and 
extended, opportunities being also found 
for the departmental engineers to carry 
out such experiments and tests as may be 
approved by the body or institution 
to be established for the purposes above 
referred to, and may require ligh power 
and service conditions. 
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(3) It is desirable to establish a Research 
Laboratory (as distinguished from the 
existing departmental laboratories and 
service stations), in which research work 
bearing on the practical needs of the 
services should be carried out under the 
guidance of the body or institution above 
referred to. 
(4) Though the work to be undertaken 
by the new body or institution and in the 
new laboratory, the establishment of 
which we recommend, will principally 
concern wireless telegraphy, it is 
undesirable to exclude therefrom the 
problems of ordinary telegraphy and 
telephony. i 
The report recommends that the National 
Committee should consist of 12 members— 
two representing the Admiralty, one the 
War Office, two the Post Office, two (not 
departmental officers) appointed directly by 
the Treasury, three appointed by the 
Treasury on the nomination of the Royal 
Society, and one appointed by the Treasury 
on the nomination of the Institution of 
Electrical Engineers, together with the 
Director of the National Physical Laboratory. 

No member of the Committee should give 
advice connected with telegraphy or tele- 
phony to any commercial firm on any 
matter connected with the work of the 
Committee, except with the consent of the 
Committee, and in any doubtful case such 
consent should not be given without the 
approval of the Department concerned. 

Any member of the Committee who may 
act as adviser to any private firm or indi- 
vidual on any subject dealt with by the 
Committee or investigated in the Research 
Laboratory should notify the fact to the 
President of the Committee, and, if the 
President thinks fit, acquaint him with the 
nature of the advice he has given or may give 
from time to time. In any matter of 
importance which may be brought before the 
Committee it should be the duty of the 
President to call the attention of the Com- 
mittee to the fact that one of their number 
is interested in his private capacity, and 
thereupon the Committee should have 
power, if it consider it desirable, to request 
the member in question to withdraw while 
such matter is being discussed. 

This restriction upon the private ac- 
tivities of the members does not necessarily 
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mean that the Committee will hold them- 
selves aloof from what is going on in com- 
mercial stations. Nor will the proposed 
scheme of national research supplant in 
any degree the important scientific work 
carried on by Mr. Marconi and his engineers. 
The scheme outlined in the report seems 
very modest in comparison with the or- 
ganisation established by Mr. Marconi 
and his Company for investigating the 
gcientific and engineering problems of wire- 
less telegraphy and telephony, and we 
venture to predict that it will be in the 
powerful commercial stations in different 
countries carrying on operations at all 
times of the day and night, observed by men 
of long practical experience, trained. in 
scientific research and working under the 
direction of the great inventor of wireless 
telegraphy, that factors for the solution 
of these problems will be found. | 
The report recommends that the duties 
of the Committee, which should meet at 
regular intervals, shoutd be to promote the 
progress of telegraphic research, to formu- 
late schemes of investigation at the Research 
Laboratory or elsewhere, to supervise the 
experiments, and to discuss the results ; 
to consider problems submitted by the 
Departments and arrange for experiments 
for their elucidation ; and to examine plans 
and designs for new methods and apparatus 
submitted to them and report thereon if 
they see fit. The Government Departments 
would continue to conduct researches or 
inquiries arising out of their own adminis- 
tration, ampler provision being made for 
this purpose in the departmental estimates, 
and where the results of these independent 
inquiries are of general interest they should 
be communicated as far as possible to the 
Committee. The Departments should assist 
in the work by carrying out researches that 
can be most conveniently made at their 
respective stations, but the Committee 
would stand in a purely advisory relation 
to them as regards their stations and the 
work done at them. An annual report 
would be made to Parliament, and such 
researches published as may be considered 
useful for the advancement of science 
generally and are not of a confidential nature. 


COST OF THE SCHEME. 


The annual cost of the Research Labo- 
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ratory is put at £4,800, including £2,255 
for staff and £1,100 as honoraria for the 
members of the National Committee, and 
the initial capital expenditure is estimated 
at £7,300. Capital expenditure has been 
considered under three heads :—(a) mast, 
aerial and earth connection; (b) buildings ; 
and (c) equipment. It is assumed that the 
National Committee will require the erection 
of a single wooden mast, 150 ft. high, with 
suitable antenne and earth connections ; 
а one-storey building near the foot of the 
mast, divided into three parts, one to 
contain thepower plant, one the transmitting, 
and one the receiving apparatus. One room 
in this building would need to be metalli- 
cally screened, to permit of the use of certain 
types of delicate apparatus. A laboratory 
building, with a total floor space of 4,000 ft., 
is also proposed. The estimates are accepted 
by the whole of the Committee except Sir 
Alexander King and Mr. Wilkins, who regard 
them as somewhat too liberal. These two 
members, with Major Guest, also consider 
that the expenditure should be met, at any 
rate to begin with, by a lump sum grant 
(payable bv annual instalments) covering 
five to seven years, the National Committee 
being left to determine how the money 
should be expended; whereas the other 
members hold that it would be a far better 
plan for the National Committee to prepare 
a scheme of work annually and forward it, 
with estimates of the money required for 
the ensuing year, to the Treasury, which, 
if they were approved, would make pro- 
vision accordingly. This is the plan adopted 
in the case of the Advisory Committee 
for Aeronautics. 


A schedule to the report specifies 
the following subjects for investigation :— 


Improvements in methods of measurement 
of fundamental electrical quantities under 
high-frequency conditions. 

Transmitling Condensers.—Measurement of 
efficiency of dielectrics used at different 
voltages, frequencies, and temperatures ; 
quantitative results by which losses can be 
predetermined. 

Insulating Materials.— Behaviour at high 
frequencies and voltages, and best methods 
of use. 

Receiving Condensers.— Etliciency of dif- 
ferent types. 


Transmitting and Receiving Inductances.— 
Study of details of design with a view to 
minimising energy loss. 

Receiving Devices.—Investigation of cry- 
stal and valve detectors under different 
conditions, and best methods of modifying 
these to obtain desired characteristics. 
Effect of variation of coupling between 
detector circuit and the rest of the receiving 
circuit. Effect of variation of inductance 
and capacity in receiving circuit. Methods 
of mounting and preparing crystals. Methods 
of amplification of received signals, both 
acoustic and electrical. 

Aerial Wires and Earth Connections.— 
Measurements of losses due to brushing 
from different types of aerials at high fre- 
quencies. Measurement of decrement of 
aerial and earth system. Conductivity of 
different kinds of soil at high frequencies. 
Measurement of losses in steel plate earth 
connections. Measurements on model aerial 
to assist in design and to predetermine 
losses. Investigation of “ earth antennae." 

New Systems and Apparatus.—Investi- 
gation of new systems of wireless telegraphy 
and apparatus employed therein, which 
may be submitted to the Committee 
and deemed by the Committee worthy of 
investigation. 

Among the subjects the following are 
instanced as requiring immediate attention : 

(1) Researches into the methods of 
measuring and standardising electrical quan- 
tities under high-frequency conditions. 
Among these would be included measure- 
ments of voltage, current, power, resistance, 
inductance, capacity, wave length, and 
decrement. 

(2) Investigations into the methods of 
standardisation and construction of instru- 
ments such as condensers, inductances, 
resistances, wave-meters, etc., and the 
determination of the losses in such instru- 
ments. 

(3) A study of receiving circuits in 
general, including variations in type of 
inductances, condensers, detectors, tele- 
phones, relays and amplifiers. 

The plant necessary for investigation 
into these matters would not, at first 
at any rate, be very extensive, and could 
be temporarily accommodated in the 
existing rooms of the National Physical 
Laboratory. 
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Amateurs’ Experiences 
Winding a High Resistance Telephone Receiver 


By E. J. GHEURY, F.R.A.S. 


HE finest wire obtainable is No. 50 
| S.W.G., but, to get about 4,000 ohms. 
per set of phones, No.48 S.W.G. single 
silk covered is sufficient. Wire tables give 
the following particulars for bare No, 48 
S.W.G. copper wire. Diameter, 0.0016 inch ; 
area Of cross section, 0.000002011 sq. inch ; 
weight, 0.04092 Ib. per mile; resistance per 
mile, 21,044 ohms. (at 60? Fahr.). This 
gives 32,142 ohms. for the resistance per 
ounce at 60° Fahr. 

This information refers to bare wire 
only, and the point should be borne in mind, 
as manufacturers sell the wire by the weight, 
and in the case of such fine wire the weight 
of the conductor is but a fraction of the 
total weight of the insulated wire. 

An idea of the fineness of the bare wire 
may be gathered from the fact that, as seen 
in the microscope side by side with human 
hair, its diameter is somewhat less than 
half the diameter of the hair, and while the 
silk removed from the wire can withstand 
a pull of 200 grammes, the bare wire breaks 
under a load of about 35 grammes, the silk 
insulation being therefore six times as strong 
as the metal wire. From the figures given 
above it is easy to calculate that the weight 
of one mile is 18.590 grammes, so that to 
get one milligram of bare wire, one must 
strip the insulation off a length of 3.4 inch 
of wire, and at least 10 times this amount 
will be required to get a weight which can 
be measured without special appliances. 
The only way to do this is to cut the wire into 
short lengths of about 3 inches. Burning 
off the insulation is not practicable, as the 
heat of a match is enough to volatilise the 
wire. The best way to remove the insulation 
is to pass rapidly the end of the wire half 
an inch above the top of the flame of a candle ; 
this is enough to clear the silk, which can 
then be made to slide carefully along the 
wire away from the charred end. If silk 
cinders cause the silk to stick to the wire, 
let the end of the wire rest on a piece of 


paper and pass the blade of a penknife on 
the charred portion without exerting any 
pressure besides the weight of the penknife 
itself; this will remove the cinders and 
release the silk. This method should be used 
to clear the ends for connections ; with care 
and good luck a foot or perhaps more of 
bare wire can be obtained in one piece. By 
these means the author, taking a piece of 
covered wire which weighed 15 milligrammes, 
and cutting it in short pieces, found that the 
bare wire weighed 8 milligrammes, while the 
insulation (minus the few millimetres burned 
off at one end of each piece) weighed 7 milli- 
grammes; these results were verified by 
ascertaining that when the bare wire was 
in one of the scalepons and the silk removed 
from it on the other, the weight of bare 
wire slightly exceeded the weight of insula- 
tion. It may be assumed, therefore, that 
the weight of No. 48 bare wire is half the 
weight of insulated wire, and one must 
estimate any quantity required accordingly. 

On the ordinary size bobbins, and using 
No. 48 single silk covered wire, it is not 
possible to wind more than about 1,200 ohms. 
—this will give 4,800 ohms. for the set of 
two ear pieces. 

The chief difficulty and risk of breakage 
arises from the tendency of this fine wire to 
twist after it has been submitted to slight 
tension or rubbing, as unavoidably happens 
while winding. The wire being so fine, each 
twist that is allowed to “ run up to a kink ” 
means a serious weakening of the wire 
resulting almost invariably in breakage, 
which is not noticed because the insulation 
is so much stronger than the wire. The best 
way to avoid such a mishap 1з to keep the 
wire constantly under slight tension while 
winding ; if it has to be slackened for some 
reason and twists, insert at once a short piece 
of thin wood (half a match will do) in the 
loop left at the end of the twists, as shown at 
H (in illustration), and keep it there, rotating 
it slowly while, as tightening is resumed 
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gradually, the twists gradually run up toward 
the loop, allowing in this way all the twists 
to come undone one by one without any 
harm done to the wire. 

The accompanying illustration shows a 
winding gear improvised in a few minutes, 
which worked exceedingly well and enabled 
the winding of several coils to be performed 
without a single hitch. A is a block of wood, 
the face of which is about 4 inches square, 
the thickness being such that it stands 
safely on its base. C is the reel from which 
the wire is unwound ; the bore must be 
freed from any projecting splinters or burrs 
that may cause undue resistance to rotation. 
It may be fixed on a brass bush (electric 


wire connector with screwsremoved does very 
well), a 3-inch nail driven in the block serving 
asspindle. D is the tightening gear, made 
of 8 inches of No. 16 S.W.G. wire twisted 
loosely round another nail so as to be free 
to turn round it as a pivot; E being a piece 
of thick wire to ballast it and of such weight 
that, when winding, the wire D 1s deflected 
30* or so from the position it would take 
under the influence of gravity alone. B is 
the coil being wound, fixed on a piece of 
wood by two small nails with a round head, 
80 that the wire is not likelv to be caught by 
any projecting part (as would be the case 
when winding the inner part of the coil if 
screws were used to fix the coil on the wood). 
The piece of wood is then perforated at the 
exact spot corresponding to the axis of the 
bobbin and forced on the driving axle. The 
winding is best carried out by a clockwork 
arrangement. А small electric motor, fixed 
to the high speed axle of any old clock train 
of wheels, 80 as to work with a reduction 
gearing, the bobbin being fixed to the low 


speed axle, will be even better, if available, 
owing to the ease with which the speed can 
be varied. Speed in winding is fraught with 
risks that one will wisely avoid; a hitch 
may occur, and one turn per second, instead 
of half a turn, may make all the difference 
between breakage or success in dealing with 
the emergency. 

To start winding, the bobbin having an 
insulated coating of shellaced paper, one 
twists the end of the No. 48 wire round the 
tinned end of a short length (3 inches) of fine 
flexible wire (4-38, for instance) ; a trace of 
flux and an instant's contact with a medium 
hot soldering iron, taking care not to touch 
the free wire itself, and the connection is 
done. It is insulated by placing it in the 
fold of a piece of tissue paper (3 in. by 4 in.), 
folded over the bare portion and kept closed 
by a trace of shellac. The flexible must be 
well insulated, as it will be in close proximity 
to the high and low tension ends of the coil. 
The joint is then put on the bobbin and a 
turn of the thick wire is taken to secure it, 
the end being then turned towards the axle 
and left free, as shown in the figure. One 
can do away with such an end piece, and 
start winding the fine wire at once, but should 
the end break while connecting after the 
coil is wound, the whole labour is wasted, and 
the wire has to be taken off and the bobbin 
rewound. Once the winding finished, a 
similar piece of flexible is connected to the 
outer end of the coil and passed through a 
hole in a piece of silk ribbon 2 inches in 
length and of the width of the coil, and this 
ribbon is wrapped round the coil and kept 
in place by a drop of shellac. Both bobbins 
of an ear piece should have the same number 
of turns but a difference of a few turns will 
not matter. To obtain, approximately, 
equality of number of turns, equality of 
resistance is a good enough guide, but this 
necessitates much bother in the adjustment 
of the length by cutting off bit after bit until 
the correct resistance is reached, and the 
process requires a Wheatstone bridge and 
a sensitive galvanometer which are not found 
in the laboratory of every amateur elec- 
trician. It is better and simpler to use a 
common cyclometer and actually register 
the number of turns wound. In a Lucas 
cyclometer, 15 turns of the “ star " corres- 
pond to 0.1 mile, and it is easy to estimate 
intermediate numbers with an approxima- 
tion of two or three turns, which is quite 
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sufficient. An adapter shown at G, easily 
made by one whose fingers are not all 
thumbs, can be secured on the face of the 
coil if the slot be of such size as to allow of 
fairly tight fit on the projecting end of the 
core. The cyclometer is screwed on a piece 
of wood held by a weight, and is placed so 
that the prongs of the adapter are caught in 
the “star.” Note the reading, go on 
winding until the bobbin is quite full; 
note the reading again, and take the differ- 
ence between the two readings. For the 
second bobbin, note the reading, add the 
above difference to it, and stop winding 
when the cyclometer registers the result of 
this addition. The two coils will then have 
practically the same number of turns. 

Finally, when putting the receiver together 
again, one must not forget to connect them 
in such a way that, looking at the two faces 
of the bobbins, if the current flows in a 
clockwise direction in one coil, it does flow 
in a counter-clockwise direction in the other 
coil ; the two cores will then possess opposite 
polarity. 


An Experimental Quenched 
Spark Gap. 
By Ear С. Hanson. 


[Our contributor describes a simple quenched 
gap which he has constructed. We gladly 
publish this description, coming as it does from 
the United States, for we think that amateurs 
in this country will be interested to learn what 
American experimenters. are — doing.— 
Ep. W.W.] 


HE aim of this article is to describe 
| a quenched gap which is suitable to 
the needs of the wireless experi- 
menter. 
The size of the gap can be increased or 
diminished without changing its operation. 
The two end pieces are cut from 4 inch 
fibre, 4 inches square. Through the centre 
of each piece a }-in. hole is drilled. Twelve 
copper discs are turned down till the surface 
is true, the thickness being } in., and the 
diameter of each 14 in. А j-in. hole is next 
drilled through the centre of each plate and 
а larger drill is then used to drill half way 
through from each side. 
Fig. 1 shows the gap taken apart and 
brings out clearly the construction of the 
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disc, as well as the outer groove and the thin 
rim of the plate that is used to prevent the 
current from sparking across on the outer 
portion of the disc where the rubber rings 
are placed. The rubber rings are cut from 
{ in. material, and the rim is } in. wide. 


Fig. 1. 


Two rubber plates 13 in. in diameter and with 
а 4 in. hole through the centre are used as 
end discs. The square end pieces have 
binding posts screwed to the fibre and are 
connected with the end copper discs by means 
of copper strips. А 6-in. bolt, 4 in. in 
diameter is passed through one of the end 
pieces and then several layers of empire 
cloth are wound tightly on the bolt so as to 
allow the twelve discs to fit over the bolt. 
The rubber rings are next placed between 
each pair of metal plates. The outer end 
piece is then placed on the bolt and a nut 
screwed on. The gap is then completed 
and placed on a marble or oak base. Fig. 2 
shows the completed quenched gap. 


Fig. 2. 


Place the quenched gap in the circuit in 
place of the usual gap and adjust the tone 
of the gap by screwing up the nuts on the 
end pieces. The tone depends largely on 
the distance between plates and the con- 
denser used in the circuit. 
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Among the Wireless Societies 


Barnsley.—Change of Secretary.—Mr. C. 
Pickering has resigned the secretaryship of 
the Barnsley Amateur Wireless Association, 
and has been succeeded in office by Mr. G. W. 
Wigglesworth of 2, Blenheim Grove. 

* * * 

Birmingham.— Masts and Aertals.—At 
the May meeting of the Birmingham Wire- 
less Association, Mr. W. F. B. Bartram read 
а paper on the overhauling of aerials. He 
dealt chiefly with the jointing of ropes, and 
to illustrate his remarks he made several 

* splices ” and “ bound joints" with hemp 
rope, galvanised-iron rope and ordinary 
flexible steel rope. In addition to this, Mr. 
Bartram dealt fully with the staying of 
aerial masts, and warned amateurs to put 
in a stay rope on the aerial side of a mast. 
A discussion then followed on methods of 
joining masts and their erection. ` Mr. 
Bartram strongly advocated the use of 
bamboos where possible, for lengthening 
existing masts, and gave a rough description 
of a high mast made in lattice form from 
laths of 3 in. by 2 in., which cost the 
owner only about 15s. for material. One 
member gave a description of an aerial mast 
he was about to erect, made of strong steel 
tubing, height, 70 feet, which cost, with all 
guy-wires, joints, etc., £4. 
* * * 

London.-7/e D.C. Arc. The use of 
the direct-current arc for wireless telegraphy 
and telephony formed the subject of a 
lecture Mr. G. G. Blake delivered before 
the Wireless Society of London at the May 
meeting. The lecturer showed at the outset 
four different methods of using an arc 
for the reproduction of the human voice, 
or making it act as a loud-speaking tele- 
phone. He next dealt with the use of the 
arc as & generator of high frequency alter- 
nating current and made mention of the 
singing arc discovered by Mr. Duddell in 
1900. 

One of the difficulties in wireless telephony 
has been to provide a microphone capable 
of carrying a large current without becoming 
parked or overheated. When dealing with 
a small amount of power such as the lecturer 


used for his interesting experiments during 
the evening, an ordinary “solid back" 
microphone answers very well, but it is 
unsuitable for use with large currents. 
One way of getting over the difficulty 
mentioned by Mr. Blake is to connect a 
number of similar microphones in parallel 
with all their mouthpieces connected to one 
trumpet. This method is not thoroughly 
practical, however, as the conductivity of 
each microphone varies from time to time 
and there is the likelihood of one or more of 
them overheating. 


% * * 


Leicester.—New Society Formed.—The 
interest displayed in wireless telegraphy 
in Leicester and district has now taken 
practical shape, for a number of gentlemen 
interested in this branch of science have 
formed themselves into a society, which 
has for its objects “ the discussion of things 
relative to wireless telegraphy." At the 
inaugural meeting Mr. C. R. Chadfield, of 
Rothley, presided, and amongst others 
present were Messrs. A. L. Harris, Edward 
Marston, F. J. Yates, А. B. Rylands, C. S. 
Skeet, P. Holvland, F. Dyson, Н. Headley, 
H. May, and Geo. Tarratt. It was agreed 
to name the newly formed body the Leices- 
tershire Wireless Society. Mr. Chadfield 
was elected chairman and Mr. Harris 
hon. secretary. 


2 * * 


Newport.— Lecture оп I nduction.—At a 
recent meeting of the Newport and District 
Wireless Society, Mr. J. H. M. Wakefield, 
M.I.M.E., delivered a lecture on “ Induc- 
tance and Induction as Applied in Wireless 
Telegraphy," illustrating his important 
points by lantern slides of the P.O. Wireless 
Station at Fishguard, and by diagrams of 
the apparatus used at other stations. The 
necessity for more accurate knowledge of 
the principles of inductance, and of more 
accurate measurement and more calculation 
in the design and construction of amateur 
apparatus were clearly shown in the lecture, 
and in the subsequent discussion, which was 
energetic and well sustained. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions on technical and general problems 
that arise tn the course of their work or in their study to Mr. Н. Dobell, 


21 Maltese Road, Chelmsford. 


Such questions must be accompanied by the 


name and address of the writer, otherwise they will remain unanswered. 


Е. F. (Littleborough).—I notice that carborundum is 
frequently recommended, but what is the other clement 
of the carborundum detector ? 

Answer.—A carborundum crystal pressing against a 
steel plate, or a fairly thick steel spring is as good as 
anything. The crystal is best mounted in a cup in soft 
metal, but quite good results can be obtained by simply 
holding it, unmounted, between two springy bits of stee!, 
or even brass. 


G. A. M. W. (Seaforth, Liverpool) is troubled by the 
proximity of a neighbouring ship-station. We fear this 
is the allotted fate of amateurs placed as he is. However, 
he might read our reply to W. G. D. in this issue, and 
perform some interesting experiments on the subject. 
Why not find some new and great solution to the 
difficulty ? 

He is now anxious to take up Wireless Telephony, 
and asks us to recommend a good book on the subject, 
The second edition of Fleming's * Principles," has an 
excellent chapter on the subject: and Erskine-Murray, 
Ruhmer . . . but why continue: is it not written in the 
Bibliography List in the “ Year Book " ? 

G. A. M. W. also wants to make & Goldschmidt alter- 
nator giving a frequency of 30,000 or 40,000 per second. 
We fear he is somewhat ambitious. Such a machine 
presents very great mechanical difficulties to the amateur, 


— 


I. B. M. (Dundec).—I have a small receiving station 
consisting of a twin-slide tuning inductance, wound with 
10 ft. of 24 S. W. G. enamelled wire, silicon-gold detector, 
blocking condenser, and 1000-ohm 'phones, The aerial ів 
of the “T” type, four wires, 50 ft. long, and averaging 
50 ft. in height. I сап hear Cleethorpes, Paris, Norddeich, 
and Neuen, but not G.C.C. or G.L.V. Can you suggest 
any alteration of my apparatus to enable me to receive 
these stations. Would a loose coupler give any better 
results ? 

Answer.—The diagram shows the ordinary direct- 
coupled two-slide connection. L В. Мв intuition— 
as shown in his last sentence—is perfectly correct: he 
would have seen it confirmed if he has read our reply 
to W. E. D. in the February 1914 number. He had 
better read, also, the reply to P. H. in our last issue. We 
take it for granted that he has the “ Yran Book," and 
therefore knows that the two stations referred to have 
wave-lengths which are very short compared with those of 
the “long-distance ” stations, 


A. С. (New Brighton) asks us to explain why he docs 
not get FL on his apparatus, which consists of quite a 
respectable acrial, a gas-pipe earth, two tuning-inductances 
of considerable value, and а silicun-platinum detector 
connected. straight between the aerial and the first tuning- 
inductance, зо that he has several thousand ohms resistance 
in his aerial-carth circuit. The italics show where the 
reason lies. Nothing more need be said, except to recom- 
mend him to read about crystal reccivers in the “ Ele- 
mentary Principles" and innumerable answers in these 
columns, But we should have thought that even with 
this arrangement FL might have “come through,” since 
its low-frequency spark haa so much brute force behind it. 

By the way, A. C. says, “The aerial is taken-in about 
two-thirds of the way along: is this right?” No, cer- 
tainly not. "The lead-in should come either from one end 
or from the centre. 


C. Н. G. (Bradford). —How can I calculate the maximum 
wavc-length that it is possible to tune in with an aerial of 
x metres natural wave-length, and in series with an induc- 
tance of 7 micro-henries ? 

Anawer.—]f you have two rectangles of paper, one 2 in. 
broad and 2 in. long, the other 1 in. broad and 4 in. long, 
you will admit that they both have the same area— 
namely 4 square inches. Suppose you make the first one 
an inch longer, keeping the breadth the same: its area 
will now be 6 square inches, But suppose you add that 
sume inch to the length of the second one, keeping its 
breadth the samo. Its area will now be 5 square inches— 
quite different from the new area of tho first piece. Do 

ou not sce that the same argument applies to the wave- 
Jenths of aerials? The natural wave-length of an 
aerial depends on two things—its inductance and ita 
capacity—rather as the area of a piece of paper depends 
on its length and its breadth. Now you can have two 
aerials of exactly the same wave-length but with quite 
different values of inductance and capacity : so that the 
effect of adding the same amount of inductance to each 
will be quite different. See reply to S. F. H. in February 
1914 number, 


E. J. B. (Malta).—T propose to make apparatus to 
transmit about five miles. Will an } in. spark-coil used 
in conjunction with an oi'-immerscd step-up transformer 
produce a 1 in. spark; if so, what wire would be required 
to make the transformer windings ? (2) My "phones have 
a resistance of 200 ohms. Will these be suitable for 
crystal detectors, if used with an induction coil ? 

Answers, (1) We are afraid not. You cannot get 
more power out of your } in. spark-coil than you put in, 
and an average § in. spark-coil certainly will not provide 
enough power to give a l in. spark to work over five 
miles however many transformers you use. Even if you 
got over all the difficulties which you would experience 
when you tried to make the 10,000 volts current from your 
coil pass through your transformer-primary, and your 
difficulty with the break of your coil when you put that 
trausformer-primary across the coil-secondary, you 
would undoubtedly lose some of your power in the process : 
во why not use the 1 in. spark-coil direct ? With © plain 
aerial ”? (if you are allowed it) and a good high aerial of a 
single wire vou would get some distance over sea. 

(2) Yes, if the induction coil is suitable ; ita secondary 
resistance should be somewhere about 5,000 ohms at least, 

B. G. P. (Wallasey) asks how the multiple tuning 
inductances in the magnetic detector are constructed and 
arranged. 

Answer.—We never give details of construction of 
patented articles ; but we can give you some hints. They 
are not wound as “step-up” transformers: the magnetic 
detector, unlike the high-resistance crystal detectors, 
docs not require high voltage ; in fact, it gives the strongest 
signals when put direct in the earth-lead, where the voltage 
is minimum and the current maximum. But. in any 
case, your question " If so, what is the ratio of turns?” 
shows that you expect to apply the ordinary low-frequency 
ideas of voltage transformation to circuits of high frequency 
and “ resonance ” ; this is not possible, 

As for the type of wire used, the same wire which yeu 
use for your acrial-tuning inductance can be employed, 
though for the intermediate circuit this should not be used 
if it is very small. 
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The effect of winding the four coils over each other 
would be fatal. It would be possible to wind D over B 
and E over G, but even this would detract from the 
efficiency of the instrument, for D ought to be variable 
with regard to its “ coupling" with B, and E with regard 
to its coupling with G. 

A. P. A. (Luton) proposes to wind the primary of a 
telephone transformer outside the secondary, on a pro- 
longation of the iron core of the latter, instead of winding 
the primary on the core and the secon on top of 
primary. We think this would only be practicable for 
very strong signals, and do not recommend it. 

He asks if the primary should be of the same resistance 
as his telephone, and whether he needs a cell in 'phone 
circuit. The answers are Yes and No. And the 
secondary, if he is using high-resistance crystals, should 
be anything up to 10,000 ohms or so. 

He also asks if a metallic lining in a liquid dielectric 
variable condenser will effect its capacity. If the total 
capacity of the condenser is fairly large, the additional 
capacity due to the lining will be negligible : it will assume 
some importance when the condenser is set to its minimum 
readings. 

Question (3) is:—Jn a spark-gap for а 3 in. coil, must 
the electrodes be of zinc or can he use aluminium? He 
can use aluminium, or even copper, brass, or iron. 

Question (4) is:—Will a potentiometer of 300 ohms 
resistance be sufficient for & carborundum detector or 
should he add another 100 ohms? Three hundred ohms 
will be sufficient, but naturally the battery will last longer 
if the resistance is made higher, since it is constantly 
discharging through the whole resistance. 


D. A. C.—(1) Not having room enough in my garden 
to put up an aerial I propose to fix my aerial between 
two chimneys. Would this be dangerous in the case of & 
thunderstorm ? (2) What is the diameter (in millimetres) 
of 14 and 22 S.W.G. copper wire, and what is the com- 
parative size in B. & S. gauge of these wires ? 

Answers. —(1) If you make provision for earthing your 
aerial to a really good earth, direct, and without taking it 
indoors or through any inductances, at the beginnigg of 
a thunderstorm, it will be a safeguard rather than а 
danger. We do not mean that you should not have a 
lead-in to your apparatus, but that in addition to this 
there should be an outside lead straight to earth which 
could be connected in a moment when thunderstorms 
developed. When we spoke about it as a “ safeguard” 
we meant a safeguard for the building: if you want a 
safeguard for yourself when you are receiving, we recom- 
mend two devices : a very short spark-gap—say 1/100 in.— 
fixed permanently between the lead-in of your aerial and 

our ordinary earth-connection, and (if you are in the 
habit of using a series-condenser in your aerial-circuit) a 
very long highly inductive “ air-core choke " between the 
top end of your condenser and earth. This choke would 
form such a long-wave circuit to earth that your received 
signals would not pass down it, while it would prevent 
your aerial (which otherwise is insulated from earth by 
the series condenser) from accumulating static charge 
from the atmosphere. 

(2) No. 14 S. W.G. has a diameter of 2:032 mm. or `080 in., 
and the nearest to this in B. & S. gauge is ‘08081 in., which 
is No. 12 B. & S. 

No. 22 S. W.G. has a diameter of "7112 mm., or °028 in., 
and the nearest to this in B. & S. gauge is 02840 in., which 
is No. 21 B. & S. 


C. W. V. (Bickley).—(1) Is it possible to operate a half 
coil from 210 volt С.С. ? (2) Could I use lamps as a 
resistance, if so what connections would I require ? 

Anawer.—The usual practise is to work the coil off an accu- 
mulator of suitable voltage, keeping the latter continually 
charging from the d.c. mains through lampe, or other 
suitable resistances. But there is no reason why you 
ahould mot dispense with the accumulator, provided 
that you put your coil across such a resistance as to get 
the right yoltage across the cojl-terminals Thus : suppose 


you know that the coil works well on about 2 amps. at 
6 volts; you must arrange resistances яо that. along one 
of them you get a voltage-drop of 6 volts when 2 amps. 
are flowing, and put your coil across this resistance. Now at 
210 volts, one 50 c.p. carbon-filament lamp will pass about 
two-thirds of an ampere : so three such lamps in parallel 
will pass about 2 amperes. Therefore, if you put a resis- 
tance of 3 ohms in series with such a group of lamps, you 
will have about 2 amperes passing through this resistance, 
and а consequent voltage-drop of 6 volta across the 3-ohm 
resistanoe—by Ohm’s Law. This vo!tage-drop is of the 
right value for your coil: therefore connect the latter 
across the 3-ohm resistance. Then, when the contact- 
maker ія '' making," most of the 2 amps. will pass through 
the coil, for the resistance of the primary is probably only 
а very small fraction of the 3 ohms to which it is in parallel. 
By making the resistance variable, and by changing the 
number and candle-power of the series lamps, you will be 
able to adjust things во as to get the best results. Of 
course, the method has the objection—chiefly economic— 
that you are wasting current through the 3-ohm resistance. 

If you try a simpler plan, and put your coil directly 
in series with the lamps and the mains, you will probably 
have terrible trouble with the contacta. 


C. S. S. (Rouen, France).—(1) I have a 40-metre aeria 
composed of four wires and joined in the middle with a 
wire going down to the apparatus. At one end the four 
wires come down from a pole of 15 metres and stop at 
4 metres off the ground. hk this right ? (2) Must I have 
my wires separate or join them at both sides? They are 
at present free at one side, the low side. (3) I have a 
4,000 ohm double receiver and a galena detector. Is not 
the receiving resistance too t? In this case, what 
must I do? (4) I have a double-slider tuning-coil and 
receive F. L., Norddeich, Poldhu, Cleethorpes, and all the 
French stations. What is to be done in order to get 
further? (5) Would a detector with ' amalgame jégou ” 
be better than a crystal? (6) Is my diagram good ? 

Anawers. —(1) and (2) Impossible to say definitely, but 
we recommend you to try leading-in to your instruments 
from the high end ins of from the middle. Leave the 
ends free at both ends if you lead in from the middle ; 
if you try leading-in from the high end, simply prolong 
the four wires downwards, only joining them just where 
they enter the house, and leave the free ends separate. 

(3) If your galena detector is of very low resistance, it 
may be better to connect the two ear-pieces in parallel 
instead of scries, or to dispense with one of them altogether, 
putting a pad in its place. 

(4) and (5) Raise, at any rate, the lower end of your 
aeria! : make the whole aerial longer and, if possible, higher. 
Better still, buy all the back numbers of Tug WIRELESS 
Wortp and spend а day or two studying the numberless 
* Answers," picking out the ones which apply to you. 
Increase your tuning inductance so as to tune to the 
longest waves sent out by any station. Try other detectors, 
particularly carborundum with battery and potentiometer, 
and zincite-bornite. 

(6) No, not very. You have your crystal] connected to 
the earthed end of your tuning inductance, and your 
telephones (which are very nearly at earth-potential 
through your head) to the high-potential acrial-end of 
it. Change these about. Make sure that the condenser 
across the telephones is of the right value: it should really 
be adjustable in steps, so as to suit cach note-frequency. 

М. E. J. M. (Watford) asks various questions about 
a receiving jigger which he is making and about a direct- 
coupled set which he is using. On the latter Norddeich 
is louder than Paris, but when he puts his hand on the 
tuning-inductance Paris signals are “three times as 
loud." He then asks, “ Have I got enough inductance 
to get Poldhu?” He gives details of the various coils, 
and presumably expects us to work out their inductances, 

Without doing this we can say off-hand that from the 
symptom mentioned, he has not got—or at any rate is 
not using—enough inductance even for Paris. He gets 
Norddeich stronger than Paris because the former has & 
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shorter wave and is probably just about tuned-in; then 
on putting his hand on the tuning inductance he practi- 
cally puts a condenser across it and lengthens the wave- 
length of the circuit, thus getting more into tune with the 
longer Puris wave. Obviously, since Poldhu is yet again 
longe: than Paris he must use more inductance. 

But wait. He mentions that his tuning-coil is wound 
in one direction and his extra aerial.tuning inductance 
in the opposite direction, and he wants to know if this 
affects the receiving at all. If these two coils are so 
placed as to act on ono another, and are connected so as 
to form one continuous winding, their mutual action will 
decrease their totalinductance. To avoid this, they should 
be placed at some distance from one another and turned 
at right angles. Or, of course, the connections to one of 
them can be reversed, but this is liable to lead to further 
complications. 

With regard to his questions as to a suitable secondary 
for his jigger he shou!d decide what wave-length he wants 
to reach ; then remember that we have said over and over 
again that a very small condenser—somewhere of a 
maximum value of ‘0003 mfd.—is desirable across the 
secondary ; then he should work out the approximate 
inductance required to give his maximum wave-length 
with the maximum value of that condenser; finally he 
should work out the size of the coil, gauge of wire, etc., to 

*give this inductance; using the information scattered 
broadcast in these columns and in the “ Year Book." 
If he wants to have a good range of wave length, he should 
rofit bv the Instructional Articles and realise that if he 
as one long secondary, even with a number of tappings, 
the self-capacity of it will interfere with his getting a 
large range, since even when he reduces the condenser 
ќо a minimum, the sclf-capacity of the coil will still be 
there ; so that he should make two or three secondaries, 
to stand one on the top of the other as required, using one 
only for shorter waves, two in series for the next range, 
and so on. 


W. G. D. (Sedbergh) —My receiving station is about 
18 miles S.W. of Cullercoats. I have tlie same difficulty 
as referred to by W. A. M. (Liverpool) in the May number 
of THs WinkLEss WoRLb, that I cannot tune out G. C. C., 
even on 12,000 metres. Will you please explain the 
balancing-out system ? The average height of my aerial 
is 35 ft., and the natural wave-length 500 metres. My 
'phones are 1,500 ohms. I have made a small jigger— 
primary, 2] in. diumeter, 5 in. long, 20 D.C.C., 12 tappings ; 
secondary, 2 in. diameter, 6 in. long, 26 E.C., with 10 
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tappings—but have had no success. Would the method 
described in the accompanying diagram work ? Could 
1 use (A) for short waves and connect the two parts together 
for longer waves ? 

Answers, —(1) Put up a long, low directional aerial 
pointing away from the “jamming” station, so as to 
get good signals from that station but weak ones from 
other stations: make these signals act on your jigger- 
secondary—or better stil on an intermediate circuit 
such as that shown in the description of the Multiple 
Tuner in the ‘ Elementary Principles "—in such a way 
us to oppose the signals from your muin aerial: the two 
acrial-circuits must be tuned to the same wave, or you 
will not get opposition. We cannot give more details : 
it must rest with you to find them out. Before doing 
this you might try making up a circuit which is tuned to 
the jamming wave, and putting it directly in your aerial- 
circuit. Here it will act as a kind of "trap" for the 
jamming wave, and weaken it considerably. 
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(2) We do not at all like your proposed plan. You 
might try dividing your aerial in the middle by a good 
long insulating piece, and leading-down from the two 
central ends, thus forming, when the two down-leads 
are joined, a T-aerial for the longer waves, and when 
one set. of down-leads is insulated, a shorter inverted 
I. acrial for the short waves. In any case, to get down 
to very short waves you will probably need a variable 
condenser in series with the aerial. Your short-wave 
jigger-primary is far too long. Do not trouble to make it 
variable by tappings: wind it, for about 1 in., over the 
bottom end of the secondary, and do your tuning on the 
variable condenser and tuning-inductance. 


E. W. M. (London).—I propose to make a recciving 
jigger for magnetic detector. Would the following 
dimensions be suitable :—Primary : 10 in. diameter, 12 in. 
long, 22 S. W.G. enamel copper wire, 32 to the inch, with 
sliding contact. Secondary: 8 in. diameter, 12 in. long, 
28 S.W.G silk-covered copper wire 52 to the inch, with 
24 tappings brought to a stud switch. Will it be best to 
have a variable condenser across the 'phones and one 
across the secondary. Is it better with the magnetic 
detector to use high-resistance 'phones and rewind the 
coils of the detector, or to use 120 ohm ’phones with the 
existing coils, or does it make no difference. What is 
approximately the best speed to run the detector? I 
have been experimenting for some time with crystal and 
electrolytio detectors and wish to compare these with the 
magnetic detector. 

Answers.—The whole point is this: А crystal-detector 
jigger is—or should be—designed to transform the oscilla- 
tions, which at the foot of the aerial are low in voltago 
and high in current-value, to a high voltage and low current 
value, since a crystal requires a high voltage, being a 
high-resistance detector, and “ potential-operated." For 
this reason, the jigger-secondary is made with an enormous 
amount of inductance in order that the condenser, which 
tunes it to the incoming wave, may be very small: for 
the smaller this is, the higher will be the voltage to which 
the signals raise its plates. 

On the other hand, the magnetic detector has a very 
low resistance and is “* current-operated ” : it, thereforc, 
works well if put direct in the eurth-lead : whereas the 
crystal would work miserably if so placed, and needs а 
transforming jigger. 

The only object of a jigger with a magnetic is to make 
the apparatus more selective, not to increase signals by 
changing the oscillations in any way ; so that the magnetic 
jigger-secondary should be of about the same inductance 
as the primary. Therefore your proposed jigger is not 
suitable. It would probably be all right if you wound 
the secondary with the same thick wire as the primary. 

But the position in which you place your condenser, 
across the jigger-secondary, makes us think that you do 
not appreciate the fact that in a similar crystal-circuit 
the actual oscillating-circuit is formed by the jigger- 
secondary and its condenser, whereas with the magnetic 
the oscillating circuit actually includes the magnetic- 
detector-primary-coil, so that the obvious thing “to do 
is to connect the condenser in series with the jigger- 
secondary and the detector-primary. | 

With regard to the telephones: If there is nothing to 
choose between the two telephones except in their actua 
resistance, а pair of 150-оїип "phones with the existing 
coils will give as good results as high-resistance ‘phones 
with a re-wound detector; and probably your 120-ohm 
'phones would be quite satisfactory. But makers have 
specialised a good deal on high-resistance ‘phones for 
wireless, and it is quite possible that these, with the 
re-wound detector, would give rather better results than 
a low-resistance pair not specially designed (as to dia. 
phragms, etc.) for " wireless." Ав for the speed for the 
detector, this depends on many things: nature of iron 
forming the band, thickness, and method of winding of 
latter, strength and adjustment of magnets, and even— 
to a certain extent—note-frequency of received signals 
An average value is about 4 ft. per minute. 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


(Second Course) 


(III) 


Distribution. of Potential Current 


in Aerials 


[Tho article in the March number completed the first course of instruction. The present is the third of a new series 
of articles, which will deal chiefly with the application of the principles of wireless telegraphy. Those who have not 
studied that series are advised to obtain a copy of "The Elementary Principles of Wireless Telegraphy," which is 


now published, price ls. net, and to master the contents before -taking 


up the course of instruction. An 


announcement concerning the second examination will be made shortly.) 


714.—-Before going into the question of 
the construction and insulation of aerials, 
we must first consider how the voltage of the 
aerial is distributed when oscillating currents 
are flowing in it. | 

Taking the case of an aerial directly excited 
by an induction coil—i.e., “ plain aerial," 
the maximum initial voltage to which the 
aerial is charged will depend upon the 
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voltage applied across the spark gap by the 
induction coil. This voltage can be regu- 
lated by increasing or decreasing the length 
of the spark gap. 

(The voltage required to jump an air gap 
where points are used for the electrodes is 
about 12,000 volts for each centimetre length 
of air gap. If knobs or balls are used for 
electrodes, the voltage required will be 


increased to an extent depending upon the 
curvature of the ball Thus, using balls 
] in. in diameter, it is found that a voltage 
of approximately 30,000 volts for each centi- 
metre length of air gap is required.) 

Assuming for the sake of explanation that 
we are using ball electrodes set one centi- 
metre apart, then at the instant immediately 
before the gap is broken down the whole 
aerial is charged up to a uniform voltage of 
30,000 volts. In this case the distribution 
of the voltage along the aerial wire can be 
shown diagrammatically, as in Fig. 1, by a 
line drawn parallel with the aerial at 
a distance from it representing 30,000 
volts. 

If the capacity of the aerial be represented 
by C, the voltage to which it is charged by 
V, and the energy in the aerial by J, then 
J = 41CV? (see ‘Elementary Principles of 
Wireless Telegraphy,” page 58). This energy 
can be regarded as “ potential " energy, as 
opposed to the energy due to a current flow- 
ing through an inductance, which may be 
regarded as “ kinetic " energy. 

At the next instant the gap is broken down, 
and the ‘* potential’? energy in the charged 
aerial is transferred to “ kinetic?" energy in 
the form of a current of electricity passing 
through the inductance of the aerial to earth. 

If L represents the inductance of the aerial, 
and I represents the current flowing through 
that inductance, and J again represents the 
energy in the aerial, then J = 11, There- 
fore, when the current is oscillating, the 
energy in the aerial at any instant, 


= 1C (Vy + 4L (I). 
Taking the instant when one quarter of 
an oscillation has taken place, the voltage of 
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the aerial has become zero, and therefore 
ACV? = О. | 

At this instant, therefore, the whole of the 
energy is transferred to the current flowing 
through the inductance, and consequently 
the current in the aerial is at its 
maximum. 

Similarly, taking the instant when one-half 
oscillation has taken place, the current has 
become zero, and therefore at this instant 
the whole of the energy is transferred to the 
charge in the capacity of the aerial, and con- 
sequently the voltage of the aerial is at 
its maximum. 

Assuming, for the moment, that none of 
the energy is lost either in radiation or resis- 
tance, then the energy in the aerial will be 
the same at the end of the first oscillation as 
it was originally, but since the spark gap 1s 
broken down the bottom end of the aerial 
must be considered as connected to earth, 
and therefore the voltage at this point will 
remain at zero while the maximum voltage 
will be found at the free end of the aerial. 
Thus, it will be seen that the distribution of 
voltage over the length of the aerial will take 
a different form from that shown in Fig. 1. 
It will take the form of a sine curve, Fig. 2. 

715.—At first sight it would appear 
that the maximum value of the voltage ob- 
tained at the free end of the aerial would be 
the voltage to which it was originally 
charged. This, however, is not the case, for 
the following reason : 

At the moment when the aerial is first 
charged, the charge is uniformly distributed 
over the whole of the aerial, as shown in Fig. 
2, and since the capacity of the aerial is also 
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distributed over the whole of the aerial, it fol- 
lows that the whole of the capacity of the 
aerial is charged to an equal voltage. 

On the other hand, after the first oscilla- 
tion when the charge in the aerial is distri- 
buted, as shown in Fig. 2, the whole of the 
capacity in the aerial is not charged to the 
same voltage, and therefore the free end of 
the aerial must necessarily become charged 
to a higher voltage than originally, in order 
that the aerial may store up the same 
amount of energy as before. 

It can be shown mathematically that the 
voltage at the free end of the aerial at the 


end of a complete oscillation will be 5 times 


the original voltage to which it was charged, 
assuming (1) that the voltage is then distri- 
buted in the form of a sine curve and (2) that 
no energy has been lost or radiated during 
the oscillation. 

This will be readily understood by refer- 
ring to Figs. 3 and 4. 

Fig. 3 shows the distributed voltage 
along the aerial wire, the dotted line showing 
the original charge put into the aerial by the 
induction coil and the full line showing the 
charge in the aerial at the end of the first 
oscillation. 

Fig. 4 shows the variation of voltage at 
the free end of the aerial wire during the 
first oscillation. Up to the point A the curve 
shows the comparatively slow rise of vol- 
tage while the aerial is being uniformly 
charged up by the induction coil to a value 
of 30,000 volts. At the point A the spark 
gap breaks down and oscillations commence, 
and the voltage at the end of the aerial rises 


Fig. 6. 


to a value ^ times the original charge 
à g g 


— about 47,000 volts. 

716. We have said that the energy stored 
up in the aerial when the whole of the charge 
is in the aerial = 4C(V)?. This is only true 
when the whole of the capacity of the aerial 
is uniformly charged to the voltage V. 
When the aerial is oscillating and the vol- 
tage is distributed as a sine curve, the effec- 
tive capacity of the aerial must be taken as 


^ times the true capacity. Therefore, the 
energy stored up in the aerial when oscil- 
lating = } Е Q(Vy. 

Similarly, when the aerial is oscillating 


and the current is distributed as a sine 
curve, the effective inductance of the 


aerial must be taken as 2 times the true 


inductance, and therefore the energy due to 
the current passing through the inductance 
of the aerial when the aerial is oscillating 


= +210), 
т 
so that the energy in the aerial at any instant 
during the oscillation 
= 20у) +1210) 
7T T 
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DISTRIBUTION OF CURRENT IN AN ÅERIAL. 

717. We have already explained in para- 
graph 714 that at the moment when the 
voltage at the end of the aerial is at its 
maximum, the current flowing into the 
aerial is at zero, and the distribution of the 
voltage along the aerial when the latter 18 
oscillating to its fundamental wave-length 
is such that there is a node of potential 
where the aerial is connected to earth, and 
an anti-node of potential at the free end of 
the aerial. The distribution of the current 
is the reverse to this. It is obvious that the 
maximum current will flow at the earth end 
of the aerial, for all of the current which 
flows into the aerial must necessarily pass 
this point, whereas taking a point half way 
up the aerial only that current which 18 
required to charge the upper half of the 
aerial will flow past this point, and taking 
the extreme end of the aerial no current can 
flow through it. Thus, the distribution of 
the current in an aerial will take the form 
of a sine curve with its anti-node at the 
point where the aerial is connected to 
earth, and its node at the free end of the 
aerial, as shown in Fig. 5. | 

This current will vary from a maxunum 
value when the potential of the aerial is at 
zero, to zero when the potential of the 
aerial ig at its maximum. 

EFFECT OF CONNECTING AN INDUCTANCE OR 
Capacity IN SERIES WITH AN AERIAL. 
718. When an inductance is connected 

in series with an aerial, the distribution of 


e 


voltage along the aerial when oscillating is 
similar to that already descrihed for a simple 
aerial, except that the inductance must be 
regarded as a continuation of the aerial, and 
therefore the voltage increases along the 
inductance as well as along the aerial, as 
shown in Fig. 6; thus the greater the 
inductance that is connected in series with 
an aerial the higher will be the voltage across 
that inductance when it is oscillating. 

It is most important to bear this point in 
mind when designing inductance coils to be 
used for transmitting purposes, for the coil 
must be very highly insulated from earth at 
the end which is connected to the aerial, and, 
further, very high insulation must be allowed 
where the aerial wire enters the building. 

The effect on the distribution of the vol- 
tage, of connecting a condenser in series with 
an aerial, is to create a node of potentiai 
in the aerial above the condenser, as shown 
in Fig. 7. 

The exact position of the node will depend 
upon the relative values of the capacity of 
the condenser, and the capacity of the aerial. 

Taking the two extreme values of capacity 
of the condenser, we find that if an infinitely 
large capacity be connected in series with 
an aerial, the node will be found exactly at 
the junction of the aerial and the condenser, 
as shown in Fig. 8, for an infinitely large 
capacity is equivalent to a direct connection 
to earth. On the other hand, if we connect 
an infinitely small capacity in series with an 
aerial, the node of potential will occur half 
way up the aerial, as shown in Fig. 9. 

Thus any intermediate capacity between 
the values of infinity and O will create a node 
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somewhere between the bottom of the aerial 
and half way up the aerial, according to the 
relative values of the capacity of the aerial 
and the capacity of the condenser. 


HARMONICS. 


719. Any oscillatory circuit in which the 
capacity and inductance are distributed, 
that is to say, any “open” oscillatory 
circuit, will oscillate to harmonics of the 
fundamental wave. 

The first harmonic has a frequency of 
9 times the fundamental frequency, the 
second harmonic 5 times, the third harmonic 
7 times, and so on. 

Thus the wave-length of the first har- 
monic will be one-third the fundamental 
wave-length, that of the second harmonic 
one-fifth, and that of the third one-seventht. 

When the aerial is oscillating to the first 
harmonic the distribution of the voltage 
along it will take the form shown in Fig. 11, 
from which it will be seen that there are two 
points on the aerial of maximum voltage, 
опе at the end of the aerial, A, and the 
other a third of the way up the aerial at the 
point B. Further, a node of voltage is 
obtained at the point C, two-thirds of the way 
up the aerial, as well as at the point D, 
where the aerial is connected to earth. 

The distribution of voltage along an 
aerial oscillating to its fundamental, its 
first harmonic, second harmonic, and third 
harmonic, is shown diagrammatically in 
Figs. 10, 11, 12 and 13 respectively. 

These harmonics can be distinctly de- 
tected with a sensitive wave-meter when an 


aerial is excited as “ plain aerial." It will 
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be noticed, however, that the fundamental 
wave-length gives by far the strongest signals 
in the wave-meter. The first harmonic will 
be very much stronger than the second, and 
the second stronger than the third, and so 
on. Difficulty will be found in detecting 
any of the higher harmonics on account of 
their weakness. 


7м, 8423 


Down LEAG. 


Fig. 14. 


720. When an aerial is directly excited, 
as for instance by means of an induction 
coil, the harmonics are only feebly produced, 
and similarly when an aerial is excited 
indirectly by a coupled “ closed ” oscillatory 
circuit which is tuned to the fundamental 
wave-length of the aerial, the harmonic 
wave-lengths of the aerial will be only 
feebly produced, practically all of the energy 
being radiated in the fundamental wave- 
length. 

If, however, the coupled “ closed” oscil- 


latory circuit be tuned to one of the har- 


monics of the aerial, the aerial will not 
oscillate to its fundamental wave-length, and 
consequently only the harmonic to which 
the “closed” oscillating circuit is tuned 
will be radiated. As a matter of fact, an 
aerial excited to one of its harmonics will 
radiate even more efficiently than when 
excited to its fundamental wave-length. 


Use is therefore made of this phenomenon 
to avoid the necessity of inserting a con- 
denser or a large inductance in series with 
the aerial, thus reducing its efficiency as a 
radiator, when a station is required to 
transmit a long wave-length and a short 
wave-length on the same aerial, and where 
it is possible to arrange that the short wave 
length is a harmonic of the long wave-length. 

In the early days of wireless telegraphy 
all ships fitted with wireless could transmit 
on either of two wave-lengths, which were 
called respectively “ Tune А” and “ Tune 
B.” Tune A was a wave-length of 360 feet, 
and Tune B was a wave-length of 1,080 feet. 
Thus it was usually arranged that the wave- 
length of the aerial was approximately 
1,080 feet, and that the primary circuit of 
Tune A was tuned to the first harmonic of 
this wave, namely 360 feet, and that of 
Tune B to the fundamental. 

It is, however, not possible to arrange 
this now, for the International Convention of 
Radio-Telegraphy have laid down that all 
ships must be able to transmit wave-lengths 
of either 600 metres or 300 metres, and in 
this case the lower wave-length is not a 
harmonic of the higher wave-length. 


"CONSTRUCTION OF AERIALS. 


On pages 145 to 155 in “ The Elementary 
Principles of Wireless Telegraphy " some 
general information is given regarding the - 
shape, size and properties of aerials. 

791. Aerials as a rule receive less attention 
and consideration than any other part of a 
wireless station, partly because they are 
outside and out of reach, and partly because 
many people make the mistake of thinking 
that anything is good enough for an aerial. 
Poor results have in many cases been traced 
to faulty aerials. 

The first points to consider are the 
mechanical strength and electrical conduc- 
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tivity of the material of which the aerial 
1з made. 

Copper wire is the best conductor available 
at a reasonable price, but it is unfortunately 
too soft to use in a pure state. There are 
two alloys of copper, however, that have 
many times the tensile strength of pure 
copper, namely — phosphor bronze and 
silicon bronze. Of the two, silicon bronze 
is the better for our purpose, as it has 


a higher conductivity than phosphor 
bronze and nearly the same tensile 
strength. 


The following table shows the relative 
advantages of the three materials at a 


glance: 
Tensile |! 
Material. strength. Conductivity. 
Tons. | Per cent. 
Hard-drawn copper... 14 — 100 
T » Silicon | 
bronze , 40 42 
T » phosphor 
bronze | 50 28 
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currents in the aerial will in most cases be 
too weak to do this. 

When a hard-drawn metal is soldered, 
owing to the effect of the heat, its tensile 
strength is reduced very much, so that it is 
inadvisable to put any severe strain on the 
soldered joint. 

722. There are many wavs of avoiding 
this. A simple and effective method is 
shown in Fig. 14, which illustrates the 
junction of the “ down-lead" to the hori- 
zontal wires of a T aerial. 

It will be seen that all the horizonta 
stress is taken off the soldered joint bv 
the steel link, and as the down-lead is 
not as a rule under very great tension, it 
is not generally necessary to support it 
also. 

In order to increase the capacity of an 
aerial, two or more wires are suspended 
parallel to one another. A few wires spaced 
far apart increase the capacity to a greater 
extent than a large number of wires close 
together. 


Fig. 


Whenever a joint is made in an aerial 
wire, it should be soldered, for although a 
twisted joint may make a good enough con- 
nection when new, it must be remembered 
that the wire is exposed to all weathers, and 
will in time get coated with an oxide of 
copper, which has a high resistance; thus 
we may get a thin film of a poorly con- 
ducting material between the twisted 
wires. 

For transmitting purposes such joints 
will probably not have any very serious 
effect, as the oscillatory currents in the 
aerial will be sufficiently powerful to break 
down the resistance of the oxide film by 
sparking through it. 

When receiving. however, the oscillatory 


16. 


For this reason “ spreaders " are employed 
to keep the wires on an aerial separated. 

For commercial working, where the ut- 
most efficiency is unnecessary, it is usual to 
simplify the aerial as much as possible ; 
thus on ship stations it will generally be 
found that only two, or perhaps three, wires 
are used in the aerial, carried by spreaders 
about 10 or 12 feet long, as shown in Fig. 15. 

On the other hand, on most of the battle- 
ships in H.M. Navy, the aerials consist of 
four or six wires carried on circular spreaders 
some 6 or 8 feet in diameter, as shown in 
Fig. 16. 

Buch aerials are usually called “ squirrel 
cage” aerials, on account of their appear- 
ance. 
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Marconi 


The 
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Examination 


Awards | 


ITH last month’s issue of THE 

W WirELEss WorRLp we published 
an inset announcing the results of 

the examination which was organised by the 
Marconi Company with a view to encouraging 
the study of wireless telegraphy among 
members of the Territorial Forces, Boys’ 
Brigade and Church Lads’ Brigade, Boy 
Scouts’ Association, and other organisations 
of a similar nature, but we take this 
opportunity to add that in every way the 
competition has been a pronounced success, 
not only on account of the enthusiasm with 
which the project has been received and the 
number of the competitors, but also on 
account of the proficiency which is mani- 
fested in the papers sent in; and the three 
units sending in the competitors who came 
out head in the three sections—viz., 


A Text Book for Beginners. 


“ THE ELEMENTARY PRINCIPLES OF WIRE- 
LESS ТЕЕСВАРНҮ,, by R. D. Bangay. 
160 pp., 86 Illustrations. (London: The 
Marconi Press Agency, Ltd., Marconi House, 
Strand, W.C. 18. net.) 

This book has been designed to meet the 
requirements of the large and continually 
increasing circle of wireless experimenters. 
As indicated by the title, it deals only with 
the principles underlying the subject, but 
a thorough knowledge of these principles is 
essential to amateurs, and the lucid exposi- 
tion given by the author is in itself a justifica- 
tion of the enterprise of the publishers. The 
literature of wireless telegraphy is not too 
rich in books of this kind, therefore this 
friendly and instructive guide through the 
theory and practice of wireless will be 
welcomed, especially by those who do not 


* Senior," for Territorials and Cadet 
Battalions; the ‘ Junior," for the Boys’ 
Brigade, Church Lads’ Brigade and 
Cadet Corps; and the “ Junior" for the 
Boy Scouts’ Association, have good reason 
to be proud of their success. They have 
gained an honour which is not an 
empty one, besides acquiring a complete 
set of field station wireless telegraph 
apparatus. 

It is intended that these and the other 
prizes and certificates shall be publicly 
presented to the successful competitors in 
the near future. The presentation will take 
place, in all probability, in Marconi House, 
but it is difficult to fix a date suited to all 
parties. As soon, however, as the matter is 
definitely settled notification will be sent to 
them individually. 


possess much technical knowledge. It will 
be especially useful to members of the Terri- 
torial Force, Boys’ Brigade, Church Lads’ 
Brigade, and the Boy Scouts’ Association. 


Nearly 3,000 Boy Scouts spent their 
Whit Monday among the Surrey Hills, 
among them being a South London Troop 
with their wireless apparatus. According 
to a Standard .representative, “‘the real 
aristocrats " at the camp were the members 
of the Ist South Norwood Troop, who had 
a wireless installation all to themselves. 
They were not far away from the house of 
the Lord-Lieutenant of Surrey, and “ their 
voices had a pardonable ring of pride when 
they told me ‘ We have just been in com- 
munication with the house!’ A moment 
later they announced that the weather 
report from Paris was to hand." 
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Among the Operators 


[This section is devoted to recording items of particular interest to wireless telegraph operators.) 


Mr. J. M. Harrison, the operator in charge of the 
wirelcss telegraph station on board the S.S. Aorangi, 
has sent us the following list of some exceptionally 
long distances over which the vessel heard wireless 
stations during a voyage from San Francisco to 
Australia: Sydney, 2,100 (weather message 
copied); Wellington, 1,800; Chathams Island, 
2,300; Awanui, 2,310; Honolulu, 2.000; Point 
Arguello, Cal., 3,400; Panama, 4,100, all at 
strength 2. San Francisco, 3,552 (Press copied) ; 
San Francisco in port at Papecte, 3,660 miles, 
strength 2. S.S. Malsonia, 2,700; S.S. Talune, 
1,400 ; Triangle Island, 2,800, at strength 3. 

With the exception of one night signals were 
audible for the whole of the voyage from Sydncy 
to San Francisco and return. On March 9th, 
Chathams, Honolulu and San Francisco were 
audible at the same time. 


An operator in the employ of the Brazilian 
Agency of the Marconi Company left that employ 
to enter the army. Tiring of his new occupation, 
he sought to re-enter the wireless service. and the 
following is a translation of a letter addressed by 
him to the Company :— 

“The most eminent Mr. , the very worthy 
Manager of the Marconi Wireless Telegraph Com- 
pany—greetings. Putting my hand to the pen 
to address this missive to such a distinguished 
personage is in order to most respectfully thank 
him for the innumerable proofs of consideration 
which the same personage has always shown to 
my insignificant person; notwithstanding that 
your Excellency now appears to be offended with 
me because of some motives about which I should 
rather say nothing. Eternally mortgaging my 
gratitude seeing that your Excellency has such an 
abounding and benevolent heart and of a superior 
education; which runs vis-a-vis with your noble 
and humanitarian sentiments, and which is the 
reason that permits me to write to you to-day. 
As your Excellency cannot ignore that, youth is 
always ready on occasions to lose itself in the 
abyss of madness which happened to me when I 
took the unfortunate step of becoming a soldier, 
and of which to-day I find myself so repentant. 
As I have already written to your Excellency 
begging you to allow me to return to the Company, 


which if granted I will always show that my 
character is honourable and without a stain. But 
now finding myself in such straits I submitted 
myself to the health authorities, and which resulted 
in to-day being Judged incapable of serving in the 
Army by the Medical Board of the Hospital. 
I hope after my exclusion I shall be re-admitted 
although it may be necessary to pass & new 
examination, knowing that a person so benevolent 
and humanitarian as you always were will not 
leave me indespair. Subtracting all this pleonasm 
I will accept any other position should there not 
be at present a vacancy, and remain as always 
your admirer.” 


The death occurred recently, under distressing 
circumstances, of Mr. George Macauley, timekeeper 
at the Marconi Station, Clifden, Ireland. While 
cycling homewards to Ballinaboy, some two miles 
from Clifden, deceased lost control of his machine 
on а precipitous hill. The machine ran into a 
wall, with fatal consequences. Macauley was 
popular with all his comrades at the Marconi 
station, and the news of his untimely death came 
as a shock to them. Не was a young man of many 
high qualities, and his manner endeared him to all 
with whom he came in contact. 


Once again wircless operators have proved that 
in cases of emergency they are capable of rising to 
the highest traditions of the service. The story of 
the Empress of Ireland disaster is told elsewhere in 
this issue, and we need only recall here the careers 
of the operators who played their part manfully 
and well throughout most trying circumstances. 

Mr. Ronald Ferguson, the senior operator, was 
born at New Brighton, and joined the Marconi 
International Marine Communication Со. on 
December 12th, 1910, as a learner in the Liverpool 
School. On obtaining the Postmaster-Gencral's 
Certificate he was appointed operator on board the 
City of York. He has also served on the Dina, 
Megantic, Mauretania, Campancllo, as well as on 
the Empress of Ireland. The junior operator, Mr. 
Edward Bamford. was born in Manchester, and did 
not join the Marconi Company until November 24th, 
1913. He served first in the Michigan, and after 
three voyages he was apponted to the Empress of 
Ireland. 
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Patent Record. 


The following patents were applied for 
during the past month :— 

11708 & 11709. May 12th. Josef Schiessler 
(divided application on No. 2944/13). Arrange- 
ments for Wireless Telegraphy and Telephony. 
(Complete). Antenne for Wireless Telegraphy and 
Telephony. (Complete). 

11928. May 14th. Riccardo Arno. Generating 
electro-magnetic oscillations or high-frequency 
currents and methods derived therefrom for pro- 
ducing a continuous wave-tlux or a continuous 
electro-magnetic flux or continuous current. 
(Com plete). 

11934. May 14th. Horace Manders. Method 
and means of producing oscillatory currents of 
electricity of small decrement and close wave train 
from alternating and continuous currents of 
electricity. 

12257. May 18th. Wm. J. Mellersh-Jackson 
(for Fratelli Marzi di G.B., Italy). Method and 
means for production of sustained electric oscil- 
lations particularly for radio-telegraphy or radio- 
telephony. (Complete). 

12277. May 18th. Adrian F. Sykes. Appara- 
tus for electric signalling, especially applicable to 
Wireless Telegraphy. 

12364. May 19th. Peder O. Pederson. Im- 
provements in or relating to receivers for wireless 
telegraphy and telephony for diminishing atmos- 
pheric intluence on such receivers. (Com plete). 


12633. May 22nd. John Hays Hammond, 
Junr. System of radio-control. (Divided appli- 
cation on 13310/13). (Complete). 

12652. May 22nd. Fernand Holweck. Catho- 
dic detectors. (Addition to 2206/14). (Complete). 

12910. May 26th. Egmont Charles Hoeger- 
stacdt. Method for generating electro-magnetic 
waves without mechanical motion. 

13247. May 29th. Marconis Wireless Tele- 
graph Co., Ltd., and H. J. Round. Vacuous tubes 
used as magnificrs and producers of continuous 
electrical oscillations. 

13248. May 29th. Marconis Wireless Tele- 
graph Co., Ltd., and H. J. Round. Production of 
continuous electrical oscillations and the utilisation 
thereof for wireless telegraphy and telephony. 

13359. May 30th. Eugene Victor Gratze. 
Electric clocks or timekeepers operated and con- 
trolled by wireless waves. 

13374. June 2nd. Charles S. Lenz. High- 
frequency current rectifier for rectifying high- 
frequency wave impulses in a wireless recciving 
circuit. 

13472 and 13474. June 2nd. Sterling Tele- 
phone & Electric Co., Ltd., and T. D. Ward Miller. 
Crystal and the like detectors. Rotary spark-gaps. 

13497. June 3rd. Edouard Belin. Arrange- 
ments for regulating timepieces and tho like by 
wireless signals. (Complete). 

13520. June 3rd. Signal Ges, M.B.H. Radia- 
ting system for signalling by electric waves from 
aeroplanes. (Addition to Nos. 7356 and 23728 of 
1913) (Com plete). 
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Company Matters. 


HE Annual Meeting of the Com- 
| pagnie Francaise Maritime et Colo- 
niale de Telegraphie Sans Fil (the 
French Marconi Company) was held in 
Paris on May 26th, the Chairman of the 
Company, Baron de la Chevreliere, pre- 
siding. The Annual Report submitted to 
the meeting stated that the Company had 
fitted 30 additional ships during the year 
1913, making a total of 76 ships fitted at 
December 31st, 1913. The number of 
telegrams sent and received by ships during 
the year was 130,464, an increase of 47,583. 
A dividend of 10 per cent. on the Ordinary 
Shares payable on the 1Oth July was de- 
clared, and Commendatore G. Marconi was 
re-elected a Director of the Company. 


* me * 


The report of the directors of the Marconi 
International Marine Communication Co., 
Ltd., appears on page 271. 

An Extraordinary General Meeting was 
held immediately after the Ordinary General 
Meeting, which approved the necessary 
alteration to the Memorandum of Associa- 
tion authorising the Company to adopt the 
superannuation scheme referred to in the 
report. 

The retiring Directors, Commendatore 
Guglielmo Marconi and M. Maurice Travail- 
leur, were re-elected. General Albert Thys 
was elected to the Board on July 10th, 1913. 


* * * 


The Annual General Meeting of the 
Société Russe de Télégraphes et Téléphones 
sans Fil (Russian Marconi Company) was 
held in St. Petersburg, on Saturday, 
June 13th, when a dividend of 6 per cent. 
was declared. 


Share Market. 
June 20th, 1914, 


The share market has been featureless 
during the past month, closing prices being 
as under: Marconi Ordinary, £2 18s. 94. ; 
Marconi Preference, £2 8s. 9d.; Marconi 
International, £1 7s. 6d. ; American Marconi, 
13s. 9d. ; Canadian Marconi, 65. 9d. ; Spanish 
Trust, 6s. 9d. 
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THE MARCONI INTERNATIONAL MARINE 
COMMUNICATION CO., LTD. 


HE Directors’ Report and Balance 

Sheet of the Marconi International 

Marine Communication Co., Ltd., 
for the year ending December 31st, 1913, 
was presented at a meeting of the share- 
holders of the Company on June 30th. 
According to this statement, the Company's 
business continues to show satisfactory pro- 
gress, the net profit for the year under review 
amounting to £37,029 5s. 7d. after deducting 
the sum of £23,881 1s. 10d. for depreciation 
and allowance for debenture interest, as 
compared with a net profit of £24,435 
lis. 114. for the preceding year. 

The revenue from ships' telegrams, sub- 
sidies, etc., amounted to £146,316 18s. 114., 
which is a substantial increase over the 
amount of £100,322 17s. 10d. for the year 
1912. 

The number of telegraph stations owned 
and worked by the Company as public 
telegraph stations on the high seas increased 
during the year from 580 at the end of 1912 
to 783 at the end of 1913. The number 
fitted to the present date is 873. There are 
now some 2,000 ships of different nations, 
exclusive of ships of war, fitted with Marconi 
telegraph stations. 

The Company's business is well organised, 
and the discipline on board ships excellent. 
Of this there could be no better testimony 
than the immense number of lives and the 
number of ships which the Company and 
its officers have been instrumental in saving 
in the past, and continue to save year after 
year. 

An international convention for the safety 
of life at sea was signed in London on 
January 20th, 1914, and a Bill to give effect 
thereto 1s now before Parliament. Under 
this Bill wireless telegraphy is rendered 
compulsory upon ships carrying 50 or more 
persons, including crew. It is probable 
that this is only intended as a first step in 
this direction, for it is difficult to understand 
why when 50 persons are on board a ship 
they should be provided with the means of 
being saved, but if the number be only 
49 all may be allowed to drown. In the 
opinion of the Directors, every ship which 
sails 50 miles or more from the coast should 


be fitted with wireless telegraphy. Apart 
from the necessity of providing so valuable 
a life-saving apparatus for those employed 
upon the smaller craft, it 1s obvious that 
when misfortune befalls a large vessel every 
small boat within the radius of a wireless 
call should be capable of being summoned 
to immediate aid. Had this been the prac- 
tice in recent years many more thousands of 
valuable lives would have been saved. 

In Australia the Company’s licence and 
business have been transferred to a Company 
representing an amalgamation of interests 
in which the Marconi International Marine 
Communication Company holds a number 
of shares. 

In July, 1913, the Directors offered 
102,028 shares at a premium of 5s. per share 
to the Shareholders in proportion to their 
holdings. The issue was guaranteed by the 
Spanish and General Wireless Trust Limited 
in consideration of à commission of Is. 6d. 
per share on the whole issue and an option 
over the remaining 43,916 unissued shares of 
the Company at the price of £1 5s. for two 
years from June 27th, 1913, and the whole 
of the shares offered were duly subscribed 
and allotted. 

In accordance with the power contained 
in Articles 29 and 30 of the Company's 
Articles of Association, the Directors in 
January last adopted regulations for the 
issue of share warrants to bearer and copies 
of such regulations may be obtained upon 
application to the Company. 

Being of opinion that the time had arrived 
to make some provision for the employees 
of the Company on retirement, the Directors 
entered into a provisional agreement with 
the North British and Mercantile Insurance 
Company for the establishment of a super- 
annuation fund. 

The Directors recommended the payment 
of a final dividend for the year 1913 of 5 per 
cent, which with the interim dividend 
already paid will make 10 per cent. for the 
year, the total of which will amount to 
£30,604 Os. 6d. 

The sum of £3,500 is allocated to the repay- 
ment of Debenture Account, leaving a sum 
of £6,067 13s. 10d. to be, carried forward. 
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Positions of Operators 


Abbott, S. H. Y., California (P.S.N). 
Adams, J. H. S., Berrima (resigned), 
Adams, F. W., Michigan (W arrens). 
Adaws, G. E., St. Andrew. 

Adnitt, C. H. H., Edinburgh Castle. 
Akehurst, €. J., Highland Laird. 
Aker.nan, А. К., La Neyra. 

Albrow, H. Y., Arzila. 

Alderton, C. G., Beacon Granye. 
Altord, L. W. G., resigned. 
Alchurch H. P., Deronian, 

Allison, W., sick leave. 

Апи, C. M., City of London. 
Allott, N. E., Chili. 

Allsworth, H. P., resigned. 

Alston, х. K., on leave. 

Alton, Н, F., Mesaba. 

Alton, T. F., Chaleur. 

Ambler P., Merico (P.S. N). 

Amott, F., Maryland. 


Anderson, G. A, L.. joined Wireless Co. 


Anderson, G. D., Elephanta, 

Anderson, L. N., Saronia, 

Andrews, A., San Dunstano. 

Angill, A. G., Irishman. 

Arbuckle, D., Grampian. 

Aris, B F., Waipara. 

Arlaud, С. Sardinia. 

Armstrong, C. C., Oropran. 

Armstrong, 8., Normannia 

Arnols, A. C., Cevte. 

Arrowsmith, G., 4ppam. 

Ashbrook, J., Arabic. 

Atkinson, J., Corcocada, 

Atkinson, W. F., Le Correntina, 

Atkinson, W. H., Narragansett, 

Auvache, J. E., Medina, 

Avery, F., Chaudiere. 

d'Avigdor, A. H. D., Carmania. 

Bailey, F. M.. Arabic. 

Bailey, H. H., Teutonic. 

Bain, W. R., Kelriubank. 

Baker, A. E., Euripides. 

hiker, F. H., Orteric. 

Baker, J. RK., Orissa. 

Balding, G. unattached. 

Balfour, 6. W., Liwerpool. 

Ballard, A. E. R., Oruba, 

Bamtord, E.. in Montreal, 

Batutord, J. R., City of Vienna, 

Banbery, W. C., Durham Castle, 

Band, H. J., Star of Australia, 

Barber, €. E., Highland Brae. 

Barber, W., City of Ereter., 

Barker, L. T., Matura. 

Baron, €. E., Huanchaco. 

Barrell, W. S., unattached, 

Barron, T. G., Baron Jedburgh, 

hartlett, C. H., Demosthenes, 

Baxter, B. O., San Wilfrido. 

Beamon, T., Ascot, 

Bean. H. H., Arzua. 

Beardmore, G. A., Caledonian, Ley- 
land), 

Beatson, F., Asturias. 

Beckett, G. N., Paneraa, 

Beckett, J., Corinthian. 

Beilby, W., Uranium. 

Beleher, Н. F., Armadale Castle, 

Bell, A.. Highland Laird, 

pell; 6. unattached, 

Bell, J. A., Raeburn. 

Bellnouse, G. L., Benefactor. 

Bernard, R. 4., Malta. 

Berry, C.. Borie. 

Bessell, B. W., Minnetonka. 

Beynon, А. R., Kanawha, 

Piggins, J., Dominion, 

Milton, W. W., Молон. 

Birch, A., unattached. 


(June 13th, 1914) 


Birtwistle, W., Himalaya. 
Blake, E., Macedonia. 
Blezard, J., Maydalena. 
Blight. W. T., Poona. 
Bliss, G. E., Carnarvconshire. 
Blizzard, R. К., Tara. 
Blow, A. G., unattached. 
Bloxham, A. dl. W. H, 
Castle, 
Blundell, E. T., Orfordshire. 
Boileau, J. M., resigned. 
Bolster, A., Tresta. 
Bone, D. W., Monmouthshire. 
Boon, N. A., Bogotu. 
Boorne, E. V., Takada. 
Bower, A. D., siek leave. 
Bocling, J. K. K., China. 
Bowman, H. A., Welshman, 
Boxer, H. K., Hurunui. 
Boylan, J. A., San Bernardo. 
Bradtield, T., Mashobra. 
Bradley, F. A., Chignecto. 
Brain, R. L., Haverford. 
Bramley, J. R. C.. Italia. 
Bransby, A. H., Mighland Brigade. 
Branton, 8, V., Pera. 
Bremner, J., Barranca. 
Brennan, J., Empress of Britain. 
Brett, C. H., Limerick. 
Brewer, C. H., Caledonia. 
Bridges, W., Desna. 
Bright, A. E, Maasilia. 
Brindle, F., Kathuurar. 
Brookes, J. F., Ardeola. 
Brophy, M. J., Drina. 
Brown, A C., Galacian. 
Brown, A. H., Demerara. 
Brown, A. R., Montagua. 
Brown, J., Potaro. 
Brown, J. A., Briton. 
Brown, S. W.. Desudo. 
rown, Stanley W., Desrado. 
Browne, A., //uasco, 
Browne. C., Aisatian. 
Brun, L. S., Perunia. 
Bruton, A. F., resigned. 
"ryan, Н. F. B., Sardinian. 
Bryant, P., Varela, 
Budge, J.. Quillota. 
Ball, J. G., City of Madras. 
Burgess, А, F. T., Ucayali. 
Burghain, G. M., Ruapehu. 
Burke, M. M.. unattached. 
Burnett, W. C., La blanca. 
Burnett, W.J. T., City of Chester. 
Burrows, Dl. R., Borda, 
Butler, J., vernia. 
Butterworth, J. M., Abaaso. 
Buttle. J. G., San Tirso. 
Caine, G., Minneapolis, 
Caldwell, A. C., Sucric. 
Caldwell, J.. City of Paris. 
Calver, F. N., Aquitania. 
Calver, G. H., Menantic. 
Cameron, R. S., Pardo 
Camteld, J., Воле. 
Campbell, M. J., San Urbano, 
Candy, W. H.. Montcalm. 
Carey, J. P., Drumeree. 
Carnaby, N. E.. Berwick Castle, 
Carroll, J., Arzua. 
Carruthers, G., Campania. 
Carter, B. A., Baroda. 
Carter, W., Chagres, 
Cauvin, M. A. H., Monzmin. 
Cavanagh, H. 5., Alaunin. 
Chadwick, J. G., sick leave. 
Chapman, G, G., Mongolian. 
Chapman, T. J., Ekma. 
Chesterton, A. J., Драге. 


Grantulluy 


Cheyne, J., California 

Chick, С. A.. Trafford Hah. 
Chick. O.. Sa» Mehto 

Chick, W. H., Orotava. 

Child, L. J., Orissa. 

Church, G. K., unattacned. 
Chureh, T. M., unattaches, 
Clark, F.. Мат of Ludia. 
Clirk, J. W., Burutu. 

Clark, J. W. A., Pathan. 
Clark, L. B., Sagamore 

Clark, P. S., Аха не, 

Clarke, A. H., Ocranic. 
Ciarke, A. M., San Francisco. 
Clarke, Н. T., Comrie Castle. 
Clarke, 1. G., Nuagamore. 
Clarke, W. F., 

Clarke, W. J., Victorian (Leyland). 
Clarkson, G., Crown of Toledo. 
Cleary, L. be. Citu of Glasgow. 
Cleaver, W. W., Orama. 
Cleverley, E. S.. Amaron. 
Clittord, A. J., City of Bombav. 
Cobham, A., Franconia. 
Cocks, H., ngoma. 

Colley, P. J., San Gregorio. 
Coldwell, G. A., El Cordobes. 
Coleman, T. H.. Gloucestershire. 
Condon, W., unattached. 
Connell, J., Liverpool Depot. 
Cook, J., Ricardo a Westres. 
Cook, F., Georgian, 

Cook, G. E., Athepic. 
Cookson, V., Sachem. 
Cormack, D. R.. Scindia. 
Cormack, W. L., Gujurat. 
Cottam, H. T., Lochboisdale, 
Cousens, E. C., Nubia. 
Cousens, W. T., Cleariway. 
Cowhey, K. S., Laconia, 

Cox, E. J., Knight Templar. 
Cox, L. H., Fupion. 

Cox, W. G., Baltic. 

Coysh, W. D., Mongolian, 
Craigie, J. A., Campania, 
Craven, W. M., Themistocles. 
Crawtord, J. G., .ndorhint, 
Croits, A., Citu of Durham. 
Croke, L. G., Mantua. 
Crookes, W. D.. Tyrolia. 
Crosby, N., Датан, 

Cross, S, R.. Meyantic. 
Crossman, С. H. G., unattached, 
Cruess Callaghan, S.. Koranna. 
Cryan, W. J., Michigan. 
Cunningham, J., Lueerte, 
Cutbush, H. E., Karroo. 

Dale James, W. R.. Marmora. 
Daly, D. G., Tron. 

Daly, R. H., Walmer Castle. 
Darmen, О. G.. Jnanda. 
Daniels, J. H., Missouri. 
Darby, P. T., Francis. 
Darracott, R. B.. Alnwick Castle. 
Davey, A., Erinpura. 

Davies, F., Caronia. 

Davies, J. E., Orduna. 
Davies, J. 1., Мено. 

Davies, W., Liverpool Depot. 
Davis, А. €. J., Manora. 
Davis, G. E., Desabla. 

Davy, W. H. G., Karema. 
Dawson, B., Canopic. 
Dawson, W., P'Adadelphian. 
Day, E. J., Palena, | 
Dean, F. A. W., Californian. 
Dean, J. J.. Botanist. 
Dennison, P., Den of Crombie. 
Dennis, F. L. Minnewaska. 
Dewey, G. H., Fitruria. 


Dewitt, D. T., Barneson. 
Dick, J., Ausonia. 

Dicks, A. G., Rangatira. 
Dickinson, A., Peru. 

Dixson, E. W., Namur. 
Dods, L. A., Victorian (Allan). 
Docherty, P., Moldavia. 
Donnan, W. J.. Indian, 
Donnegan, J. J.. Berwindmore. 
Driscol, J. R., Waùcera. 
Dohan, J., on leave. 

Dutf, J., Corsican. 
Duncanson, J., Bamora. 
Durston, W. J., Cambrian. 
Dyer, E. W., Corinthian. 
Earl, H. E., Avon. 

Earl, W. F., Highland Rover. 
Earle, H.. Huallana. 
Ebbetts, F. T.. Ellore. 
Eccles, P. B., Delphic. 
Eddington, D. F., Oruba. 
Edwards, W. G., Karamea. 
Egan, M. B., Gaika. 

Elliott, B. S., Empresas of Asin. 
Emery, B. F., Arnkola. 
Empson, T. L., Bankura. 
Enthwistle, A. M., Aragon. 
Erbach, E. W., Matina. 
Evans, A. W. N., City of Baroda, 
Evans, C. F., Manzman. 
Evans, T. H., Runic. 

Fagg, G. K., Andes. 

Farman, A. H., Zent. 
Farmery, J. C., Calypso. 
Farrell, R. T., Swazi. 
Ferguson, R., Empreses of Ireland 

(enquiry.) 

Findlay, J. N., Whakarua. 
Firman, A. R., La Rosarina. 
Firth, P. S., Idaho. 

Fitton, F., Ruthena. 
Fitzgerald, J. M., Potomac. 
Fletcher, L., Carmania. 
Ford, H., Stephen. 

Foreman, D. G., Jonian. 
Foster, R. T., Tagus. 
Fowicr, W., San Zeferano. 
Fox, L. C.. Paparoa. 

Fox, W., Knight Companion. 
Foyle, H. J., Kentucku. 
Fraser, R., Caledonia (Anchor). 
Freeman, H. T. L., Pardo. 
Fry. F. A., Hubert. 

Gadd, W. C., Aronda. 

Gale, B., Lusitania, 

Gale, W., Asturias. 
Gailagher, H. J., Omrah. 
Garbutt, H. W., Kia Ora. 
Gardner, F. T., Candidate. 
Gardner, R. S.. Numidian. 
Garner, G. J., Minnewaska. 
Garwood, F. W., Akabo. 
Gascoyne. R. A., Oriental. 
Gibb, J., Cufte. 

Gibson, A., Orita. 

Giles, A. M. D., on leave. 
Giles, R. W., Changuinola. 
Gill, C. J. A., Merion. 
Gillam, A. C., Carpathia. 
Gillett, B. A., Curribean, 
Golding, J. N., Guildford Castle, 
Goodsell, W. B., San Valerio. 
Gornall, J., Karina. 

iraham, T., Winifredian. 
Grant, P. C., Galician. 
Graves, D., Vandyck. 

Graves, W. P., Hupatia. 
Gray, F., Uranium. 

Gray, J. H., Caronia, 

Gray, W. F., Tanda. 

Green, E. H., Campanello, 
Greene, A. L., Highland Pride. 
Greenstreet, P., Whakarua. 
Gregory, R.Y., Potaro. 
Gregson, A. J., Caesarea, 
Gregson, E. A., Numidian, 
Greag, A. F., Campanello. 
Gresham Barber, K., London office. 
Griffith, J. T. R., Munster. 
Gritliths, A.. Vauban. 
Grover, A. F., S. Y. Luaistra, 
Groves, W. G., Zealandic. 
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Gullen, F., Mechanician. 
Haddock, R. B., Kenilworth Castle. 
Hagon, W. R., Manzanares. 
Hague, W. J., Duendes. 
Haining, A. J.. Kildonan Castle. 
Halcrow, A., San Jero imo. 
Hall, H., Caraquet. 

Halsall, T. H., Hesperian. 
Hamlet, M. B. W., Peru. 
Hancock, L. A., Palawan. 
Hanson, A. E., Polerie. 
Harding, R., sick leave.’ 
Hardy, R. S., Laurentic. 
Hardy, H. E., S. Y. Doris. 
Hardy, C. L., Bovie. 
Harford, R., Minneapolis. 
Harlow, E., St. George. 
Harris, A. J., Lake Michigan. 
Harrop, T., Danube. 

Hart. H. P. J.. Nyanza. 
Hartigan, M. J., Sardinian. 
Harvey, D., Cassandra. 
Hattield, A. H., Cedric. 
Hathaway, A. D., Rimutaka. 
Hawes, i H ydaspes. 
Hawkes, G. E., Letitia. 
Heath, W. H., Garth Castle, 


Hendersin, W. C., Jose de Larrinaga. 


Hendry, A. O. R., City of Naples. 
Henry, R. J., Nicoya. 

Herbert, C. W., Medic. 

Herbert, T., Sicilian. 

Herd, H., Corsican, 

Hewitt, S., Milwaukee. 
Hickling, W., Berbice. 

Hicks, W. J.. El Torro. 
Higgins, W. M., Andania. 

Hill, A. E., Otranto. 

Hill, A. G., Invertuy. 

Hill, E. G., Tunisian. 

Hill, G. R., Vauban. 

Will, V. J., Anglian. 

Hilton, F., Scotian. 

Hindle, T., Victorian (Leyiand). 
Hitehner, J. W., Barpeta. 
Hoare, H. R., Corinthic, 
Hobbs, P. R., ДЬовво. 

Hodge, T. H., Chilka. 
Hodgson, W. H., Chinkoa. 
Holden, H., Kandahar. 

Holden, T. F., City of Karachi. 
Holker, N., Saldanha. 

Holland, E. J.. Barjora. 
Holliday, P., Demerara. 
Holman, C. G., Empress of Britain. 
Holmes, Б. B., Historian. 
Hooley, T. E., Berrcindeale, 
Hood, J. A., Ullonia. 

Hooper, P. H., Galeka. 

Hopps, R. G., siek leave. 
Horne, T., Lusitania. 

Horwood, H. J., Аана. 
Hosking, L. G., Palermo. 
Howard, E., sick leave. 
Howard, J. Q.. Citu of Birmingham. 
Howard, W., Hermione. 
Howlett, W. J., Maniton. 
Huggins, W. T.. анла. 
Hughes, €. L.. Highland Uerrie, 
Hughes, С. K., Magellan. 
Hughes, L. E., Olympic. 
Hughes. W. J., Adriatic. 

Jugo, V, S., unattached. 
Humphreys, E. H.. Wileannia, 
Hunt, F. G., Cambrian, 

Hunt, G., Victorian. 

Hunt, H. B., Ballarat. 

Hunter, A. E., Parthenia. 
Hutchison. W. E., Highland Corrie. 
Inder, W. W., Cumric. 

Ingle, G. W., Indux. 

Iredale, J. J., Canada, 

Ings, W. A., Star of Australia. 
Isherwood, T. P., .1fric. 
Jacobs, A, G., Ascanius. 
James, F., (itu of Poona, 
James, R. C., A«asenga. 

James, R, H., Royston Grange, 
Jamison, A. F., Oronen, 
Jeffries, A. H., Ulster, 

Jetteries, F., California (Anchor). 
John, W. L., Syria. 
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Johnson, F., Denix. 

Johnson, W. A., Son Fraterno. 

Johnston, M.. Kasama. 

Joliv, E. E., Briton. 

Jones, A. E., на. 

Jones, A. V. G., EL Argentino. 

Jones, C. E., La Marguerite. 

Jones, C. F., Quillota, 

Jones, H., La Blanca. 

Jones, J. P., (даттап. 

Jones, O., Orterley. 

Jones, R., Columbia. 

Jones, Richard, Bl Uruyuano. 

Jones, T. G., Сапорїе. 

Jones, W. A., Canada. 

Julius, A., Ordura. 

Kean, О. P., Manhattan. 

Keen, F. L., Saroia. 

Kelly, J. A.. Curthaginian, 

Kelly, K. C., Nicilia. 

Kett, H. S., Philadelphian. 

Kenworthy, H. D.. Goorkha, 

Kinder, F. V.. Westineoth., 

King, B.. Colorado. 

King, R. R.. British Sun. 

King, V. M., Araguana. 

Kingsbury, A.. Makarini. 

Kingstord, J. R., S. Y. Sapphire. 

Knapman. W. H., Simla. 

Knox, T., Ulysses. 

Kull, G. R., Llandorery Castle. 

Lacock, T. J., Seandinavian. 

Lambert, E., South Point. 

Lambert, G. H., Cirenssia. 

Lambert, L. J., Mendi. 

Langham, A. E.. Charles E. Maraccd, 

Langley, A.. Goorkha, 

Law, C., Shenandoah, 

Law. S., Pannonia. 

Lawson, A. L., Хелена. 

Lawton, A. H., Flamenco. 

Lea. R. H., Highland Enterprise. 

Learman, E. B.. Anglian, 

Leche, W. J., Ben Machrec. 

Ledward, T. A.. Aguila. 

Lee, G., Musician, 

Lee, R. A. C., S. Y. Cassandra. 

Lec. W., Mexico (P.S. N). 

Leech, H. S., Cymric. 

Leeds, K. F. N., Elh nga. 

Lees, E. A., City of Winchester. 

Lees, J. H. D., Nagoya. 

Lefebure, H. H. R. A. C., Fron 
Napire. 

Leighton, L. H.. Nerragqansctt. 

Leith, R.. Aquitania. 

Leith, S. A., sick leave. 

Lemon, S.. Adsatian, 

Leonard, D. P.. Laneastrian, 

Lever, ©. H.. Marquette, 

Lewington, W. H., Francisco. 

Lewis, W. T., Lacoria. 

Lewis, S. B., Лијао. 

Lewis, М, W., Desna. 

Lizhttoot, H. J., Durro. 

Lillis, W., Celtic. 

Lindsay, M. J., resigned. 

Lines, W. T.. Pannonia. 

Linnell, F. J.. Retorua. 

Lister, С. Carribean, 

Litehfield, C. P., Den of Ruthren. 

Lithgow, W. H., Cëy of Соот. Ро. 

Little, H. T.. Алтен 11. 

Lock. H. G. Wa unattached. 

Longton, €. E., Letitia. 

Lovelock, J. D.. Michigan. 

Lovett, F. J., Welford Hall, 

Lovibond, R. A., Parana. 

Lucey. J.. Candia, 

Lund, A. C.. Braenur Castle. 

Lush. J. K., Nestor. 

Lyneh, G., Ghazee, 

Lyons, J., Oronsa. 

Macdonald, J.. Marina. 

Machan, J. W.. Cin of Corieth. 

Mackenzie, C. F.. sick leave. 

Mackintosh, J., Atahualpa. 

Macleod, S. E. S.. Hororata 

Macnab, J. A.. Bohemian, 

Macrae, C., Cedric. 

Macrae, K., Z090ma. 

Madgwick, G., Mahkroussa, 
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Makin, A. E., Canadian Co. 
Maltby, P. B., City of Bristol. 
Mangan, D. D., Chirropo. 
Mares, A. H., Castalia. 

Marriott, J. E., Dunluce Castle. 
Marsh, J. E., Dominion. 
Marshall, W. T.. Seaudinavian. 
Martin, P. B., Olympia. 

Martin, 3. F., Melania, 
Martlieu, J. E., Asturias, 
Massey, C. T.. Mesaba. 

Massey, W., Dakar. 

Masters, C. E. E., Highland Laddie. 
Mather, J., Andania. 

Matthews, E. N., Niceto de Ltrrinaga, 
Mitthews, W. C., Eskimo. 
Mittinson, E. V., Cassis. 
Миск, P., Oriana, 

Miudsley, С. B., Caronia. 
Morris, J., Den af Airlie. 

M uro, O. G., Junin. 

May, A. H., Manitou. 

May. P. B.. Armadale Castle. 
Miyeock, T. C. C., Star of Scolland. 
M iver, E. D., Edinburgh Caste. 
MeCarthy, С. F., Philadelphia. 
McCarthy, C. M. M.. Pom?ranian. 
MeCarthy, €. J., Isir. 
M^Corimnack, D. C., Sandon Hall. 
MocCreath, R. V., Drumlanrig. 
MeCrohan, T.. Inca. 
Met'utcheon, W. J., Reventazon. 
Me nery, T. C., Aysen. 

МС ес, W. J.. Calgarian. 

Me Kenns, J. M., Crofton Hall. 
MeLbaehlan, D., Genesee, 
McLennan, R. F., Gloucester Castle 
McMillan. J. ‚ Hesperides. i 
Melling, H., Denbigh Най. 
Meredith, М. W., Italia, 
Middleton, Р. G., , Hilary. 

Miles, J. L , Sick ‘leave. 

Miles, L. J., Victorian (Allan). 
Miller, D., Bullantia, 

Miller, W., Persic. 

Miller, W. J., Start Point, 

Mila, H. H. L. Liverpool Depot. 
Mills, L. C., Star of Ireland. 
Mills, W. H., Minnehaha. 
Mitchell, A. J. H., Gabeay Castle. 
Mitchell, F., Khyber. 

Mitehell, P. M., unattached. 
Mitchell, 8. W., A ppalachee, 
Mole, H., Custodian. 

Monsey, M., Scotian, 
Montgomrie, J., Pretorian. 
Montgomery, B. H., Chaleur. 
Moodie, T., resigned. 

Moody, J., Balmoral Castle, 
Moon, A. T., Angora. 

Moore, J. J.. Quernmore. 
Moores, J. H.. Arinkota. 
Morgans, R. H., Lackawanna. 
Moriarty, D. J., Matoppo. 
Morris, P., Deseto. 

Morris, €. B., Komo. 

Morris, T. P., C. A. Canfield.) 
Morrison, L. D. G., Barala. 
Morrison, J. D., Saturnia. 
Morse, W. S., Vandyck. 

Moss, C. O., Antony. 

Mountain, R. H.. Drina.) 
Mowe, F. U., S.Y. Valiant. 
Mulhall, J. P., Caraquet. 

Munro, H., unattached, Glasgow. 
Murch, R. W. B., Putuca. | 
Murphy, D., Wakatane, 
Murphy, E., Mauretania. 
Murphy, H. P., Ortega. 

Murphy, J., Mantaro. 

Murphy, W. F., resigned June Sth. 
Murray, T. W., Aquitania. 
Miuschamp, T., Briton. 

Myron, G., Tritonia. 

Nailer, E. T. F., Borderer. 

Nash, R. H.. Herefordshire. 
Navlor, A. T., Gaacon. 

Needs, W. AL, Nellore. 

Nelson. G. H., Winifredian) 
Nethereoate, J. K., resigned.) 
Newhy, F. W., Asturias. 
Newman, W., Highland Watch. 
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Newns, L. S., Canning. 
Nicholas, W. G., Bolton Castle. 
Nicholis, G. J. G., Huntsman. 
Nicholson, A., Taroba. 
Nicholson, J., Winifredian. 
Nightingale, F., Bandra. 
Nixon, C. 8. C., Dewa. 

Noble, H., Palma. 

Nolan, J. J., San Hilario. 
Norwood, P. R., Warwickshire. 
Nowlan, C. F., Moto. 

Obey, W. C., Alcantara. 
O'Brien, G. W., Marere. 
O'Carroll, M. E., Cassandra. 
O'Connor, A. W., Highland Warrior. 
O’Connor, J., Iroquois. 
O'Connor, P., Principello. 
O'Connor, P. J., Narragansett, 
O'Connor, T., Montfort. 
O'Donnell, T. J., Laurentic. 
O'Halloran, T., Otaki. 

O'Keefe, P., Vedamore. 

Oliver, С. A., Moloya. 

Oliver, H., Arcadia. 

O'Riordan, T., Marengo. 
Osborne, A. J., Tunisian. 
Osborne, A. E., Sutherland Grange. 
Osborne, J. Edward, resigned May 15th 
Osborne, J. Edwin, Cluny Castle 
Osborne, R. F., T'reut. 
O'Sullivan, D., Mount Temple. 
O'Sullivan, C. F., Turcoman. 
O'Sullivan, J. P. unattached. 
Overall, E., on leave, 

Owen, A. W., ша ара 
Owen, LLI., El Toro. 

Owen, В. M., Carpentaria. 
Owen, W., Aaro. 

Owlett, R. A. J., Ivernia. 
Packer, R. H., S.Y. Iolanda. 
Pales, F. A., Ascania. 

Palmer, H. M., Pakeha. 
Pannett, W. E., Menominee. 
Parker, с. T., Khiva. 

Parker, E. P., Nerasa. 
Parkinson, W., Kathlamba. 
Patrick, R. V., Kildonan Castle. 
Payne, J. H., Peshawur. 
Payne, T. A., unattached, 
Pavitt, H. J., Ausonia. 
Pearson, D. E., on leave. 
Peever, F., Tropic. 

Penketh, G., Cardiganshire. 
Pennington, C. J., Star of Victoria. 
Penrose, H. E., Minnehaha, 
Pepper, G. F., Llanstephen Castle. 
Perfect, A, F., sick leave. 
Perkins, C. W., Leicestershire. 
Perkins, H. J., on leave. 
Perlman, A., Bloemfontein, 
Peterson, T. G., Morea. 
Pettingill, W., Orsova. 

Phelan, N. J., Oria. 

Pink, Alfred, City of York. 
Pitchford, G. R. J. W., Lanfranc. 
Pitkeathly, W., Garth Castle. 
Planterose, E. A., Arahia. 
Pollard, F. G., Arlanza. 
Ponsford, W. H., Grantuliy Castle. 
Pope, H. W., Crown Point. 
Porter, Н. R., Winifredian. 
Pott, G. M., Grampian. 

Potts, A. S., Orteqa. 

Potts, J. W., Nanerie. 

Power, P. J., Galeka. 

Power, W., Sagamore. 

Preece, E.. Surat. 

Preston, M. A., Panama. 
Pritchard, F., Liverpool Depot. 
Proughton, A. J., Tonawanda. 
Quinlan, J. F., Orcoma. 
Railton, N., Marere. 

Ralphs, P. L., San Isidoro. 
Rapsey, C., Patia. 

Ratelitfe, L. G., Citu of Calcutta. 
Ratclitfe, T. C., Avon. 

Rattee, S. G., unattached. 
Raw, W., Araca. 

Rawsthorne, W., Pacuare. 

Rea, J., Aracataca. 

Read, C. A., Sachem. 

Reid, H. S., Highland Loch. 


Reid, S., Haverford. 

Reid, W. H. W., Benalla. 
Reidy, M., Etonian. 

Renshaw, P. J., Ultonia, 
Renwick, W. D. R., Highland Heather. 
Revell, J. L., Dunluce Castle. 
Reynolds, A. J., Galileo. 
Reynolds, F. W. J., Carnarvonshire 
Rhodes, T., Ionian. 

Ricci, R. E., Tainui. 

Rice, H. W., Carmania. 

Rice, P. F., Indrabarrah. 
Ridley, K. M., Aencas. 

Rivett, F. W., City of Edinburgh. 
Robb, T., T oronto. 

Roberts, C. O., Oropesa. 
Roberts, D., City of Benares. 
Roberts, G., Virginian. 
Roberts, M., North Point. 
Robertson, C., Remuera. 
Robertson, D., Cardiganshire. 
Robertson, J, K., Cheyenne. 
Robinson, F. V., 'H ighland Piper. 
Robinson, L., Glenetive. 
Robinson, S., Suveric. 

Robson, E. W., Cameronia. 
Rookes, C. E., Turcoman. 
Rosney, P. J., City of Dunkirk. 
Ross, W. M., Hesperian. 
Rowdon, W. A.. Aidan. 
Rowlands, H., Manistee. 
Rowlatt, F. W., Viking. 
Rudderham, S. W., Oceanic. 
Rundle, E. H., Persia. 
Rushforth, A., Potogi. 
Rushworth, F. B., Sicilian. 
Rushton, F., Carpathia. 

Russ, E., Cretic. 

Ryan. J., Agadir. 

Ryan, L., Mongolian. 

Ryan, V. ce Hawkes Bay. 
Ryan, W. G. 4 Montreal, 

Salmon, J. B., Highland Glen. 
Salmon, J. L., Empress of Russia. 
Salter, T. H., Asian. 

Salway, R. L. ., Mangara. 

Sanders, C. T., Arcadian. 

$ Sanderson, L. T. N., Star of England. 

Sandison, J. L., Baltic. 

Sandham, T. D., City of Lincoln. 

Sandford, J., Merion, 

Sandon, W. E.. Commonwealth. 

Sang, Н. K., Athenur. 

Sarll, S. R., joined Wireless Co. 

Sayer, H. T: Great City. 

Scales, C. W., Atlantian, 

Schofield, A., Guatemala. 

Scott, M., Knight Bachelor. 

Scott, R. C., Esmeraldas. 

Scully, E., Navahoe. 

Searl, C., Empress of Asia. 

Sedding, N., sick leave. 

Seddon, W., sick leave. 

Seeney, H. W., Berbice, 

Sellars, G. H., on leave. 

Sequeira, H. C., Tuakina. 

Sharp, E. W., Thonawa, 

Sharpe, C. H., Ascania. 

Sharpe, F., West Point. 

Sharpe, W. H., E«qupt. 

Sharples, E., Katuna. 

Shatwell, E., Walton Hall. 

Shaw, A. H. H., Armenian. 

Shore, R. M.. M 

Shrimpton. E. , Katpara, 

Silvester, W. и. "нш Trawler Colum- 
bian. 

Simmons, E. A., Guildford Castle, 

Simmons, H. F., Pachitea. 

Simmons, J. M., Victoria. 

Simpson, J. C., Arcadian, 

Simpson, T. A., Callao Depot. 

Simins, W. R., Saron. 

Sinclair, d H., Herbert G. Wylie. 

Single, . Darro. 

NE. ^j. S., Andes, 

Slater, F., Iberian, 

Sloggett, S. W., unattached. 

Smith, A. C., Antilian. 

Smith, A. F., Intaba. 

Smith, D. A., Highland Heather. 

Smith, F. J., Imperial, 


Smith, F. J. D. B., Drumeliffe. 
Smith, H. F., BHerrima. 
Smith, H. S., Navara. 
Smith, L. J. G., Arlanza, 
Smith, P. S., Celtic. 
Smith, S., Liverpool Depot. 
Smith, W., Salmo. 
Smith, W. H., 1 nkosi. 
Smythe, G. W., Malda. 
Snow, H. C., Cretic. 
Snow, W. E., Hyacinthus. 
Snowden, H., Kingstonian. 
Soames, R. T., Waimara, 
Soar, R. A., sick leave. 
Solway, H. E., Canadian Co. 
Sotheran, A. W., Banca. 
Southam, R. W., Oticay. 
Spence, R. S., Devonian. 
Npicer, S. W., German. 
Spiers, J., San Ricardo. 
Sproat, D. M.. City of Marseilles. 
Sproat, H., Merico. 
Spurgeon, W. P., Geelong. 
Standen, T. F., unattached. 
Stanley, H. J., Nore. 
Scannard, C. E., City of Norwich. 
Stinsbridge, 8S., Adriatic. 
Stanstleld, E. R., Miltiades. 
Starkey, J., Kinfauns Castle. 
stephen, A. K., Gascon. 
Stephenson, J. A., Highland Поре. 
Stevenson, A., Gaika. 
Stevenson, P., Nieru. 
Stevenson, J. L.., Indrapura. 
Steward, E. H., Adriatic. 
Stewart, L. C., Virginian, 
Stewart, W. M., Calabri1. 
Stickland, A. G., Muritai. 
St. John, H. W., Viking. 
Stocker, A., Canadian Cruiser Mare 
garet, 
Stockton, S. A., Braemar Cast!» 
Stone, J. B., Olympic. 
Strong, R., Walton Hall, 
Stubs, T. H.. Agadir. 
Studholine, J. J., Patrician, 
Sturdy, H.. Qui pue. 
Styles, A. C., Jonie. 
Summerlin. S. C., S.Y. Alberta. 
Summers, E. B., Calabria. 
Sutherland, D., Cameronia. 
Sutherland, W. G., Mauretania. 
Sweetnam, R., Delta. 
Svine, W. A., Orvieto. 
Taylor, C. G., Durham Castle. 
Tamplin, L. H., Danube. 
Tayler, G. R. W. Kemeric. 
Taylor, A., Tortogurro. 
Taylor, A., Chignecto. 
Taylor, A. W., Monmouth. 
Taylor, C. G., Durham Castle. 
Taylor, H. W., San Lorenzo, 


Alton. H. F.. May fth. 

Berry. C., April 16th. 

Bessell, B. W., May 6th. 
Bone. D. W., May 5th. 
Carroll, J., April 15th. 
Dawson, W., April 30th. 
Drohan, J., April 15th. 
Freeman, H. T. E., May lith. 
Gillam, A. C., April 16th. 
Harvey, D., April 30th. 


Allen, G. A., April tth. 
Dawson, R., April 25th. 
Ellis, R. O., May 14th. 
Emanuel, R., May 7th. 
Garrett, Б. W., April 29th. 
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Tavlor, R. F., Seal. 
Taylor, W., Osiris. 
Taylor, Wilired, Etonian. 
Taylor, W. G., German. 
Тепһоп, S., Pretorian. 
Terraneau, E. G., Nerehana. 
Thomas, G., Cambrian. 
Thomas, G. H., Ed'rard L. Doheny. 
Thomas, H., Itatinga. 
Thomas, W. Alpatian. 
Thomas, W. H., El Paraguayo. 
Thomasson, F., Frarconia, 
Thomasson, H., Orotava. 
Thompson, A., unattached. 
Thompson, A. T., sick leave. 
Thompson, W. J., Nankin. 
Thompson, E. A., HigMand Seat. 
Thomson, G., Salsette. 
Thomson, J., Highland Watch. 
Thomson, J. R., Georgic. 
Thomson, H., Cameronia. 
Threlkeld, T. G., Worcestershire. 
Tilford, G. L., City of York. 
Timperley, J. H., on leave. 
Tunbridge, T. O., Carthaginian. 
Tozer, E. C., Columbia (Anchor). 
Turner, G. E., Gloucester Castle. 
Turner, J., Salamis. 
Tyler, G. R., Teutonic. 
Tyler, W. E., Sorata. 
Turner, A., Balmoral Castle. 
Underwood, H. G., Karonga. 
Utting, R. T., Tongurira. 
Veale, R. J.. Oriana. 
Vincent, J., Malta. 
Vincent, J. R., Beltana. 
Wainwright, A. C. L.. Baron Erskine. 
Wakeling, G. P., Амата. 
Walker, H. P., S. American Coast 
Service. 
Walker, R. S., Kingstonian, 
Walker, S. R., Fast Point, 
Walker, T. R., Anchises. 
Wall, D. G., unattached. 
Wallace, W. W., Roseric. 
Wallworth, W. A., Cedric. 
Walsh, L., Dayano. 
Walsh, 8. P., Liverpool Depot. 
Ward, A., Highland Harris. 
Ward, H., Galway Castle, 
Ward, J. N., Ceramic. 
Ware W. R., Montezuma. 
Warner, E. L., Falaba. 
Warner, N. S., San Antonio. 
Warren, Н. G., Aeclunj. 
Wasley, J. G., Eagle Point 
Waters, F. H.. Englishman. 
Waterworth, A.. Principeo. 
Watkins, L., Lake Manitoba. 
Watkinson, E. A., Kenilworth Castle, 
Watson, 6. H., Athenia. 


New Staff 
(May 14th for June.) 


Heath, W. H., May 8th. 
Haddock, R. B., May 13th. 
Hood, J. A., April 16th. 
Ings, W. A.. May 5th. 

Kelly, J. A.. April 30th. 
Kenworthy, H. D., April 9th. 
Kull, С. R., May 11th. 
Mitchell, A. J. H., April 20th. 
Macnab, J. A., April 16th. 
Meclennan, R. F., May 13th. 


Resignations 


Kelly, C., May 14th. 

Ledger, F. H., May 2nd. 
MeCormack, G. N., May 2nd. 
Munday, R, A., April 29th. 
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Watts, B. O., Aragon. 

Webb, C. B. N., Derbyshire. 
Webb, К. A., Callao. 

Weller, C. A., Ruahine. 

Weller, E. S., Cit» of Delhi. 
Wellington C., .Antillian. 
Weselby, A., Kabinga. 
Wheeler, N. B. W. M., Saron, 
Whitaker, C. H., Minnetonka. 
White, H. E., Kiato. 

White, V., Den of Ogil. 
Whittaker, И. A., sick ieave. 
Whittred, H., Chaudiere. 
Wickers, H. M., /tucuera. 
Wignill, R. M., Orcoma. 
Wilcocks, A. E., Perugia. 
Wilkins, A., Hildebrand. 
Wilkins, J., unattached. 
Wilkings, D. A., Rappahannock, 
Wilkinson, E., Amazon. 
Wilkinson, J., Atlantian, 
Willett, F. W., Kasembhe. 
Williams, A. C., Orontes. 
Williams, F. A.. Aleantara. 
Wilhams, D. F., Taqus. 
Williams, G. V., Diaby. 
Williams, J., Kansas. 

Williams, J. R. T., Tokomaru. 
Williams, J. T.. Miami. 

Wills, H. C., Mala. 

Wedger, N. G., Llanstephen Castle, 
Wilson, H. O., Limbari. 
Wilson, N. J., Saturnia. 
Wingrave, D. W., Balantia. 
Winser, W. F., C'oconador. 
Wood, С. B. on leave. 

Wood, C. E., C.S. Restorer. 
Wood, D., Ashtabula. 

Wood. T. A., Oslo. 

Woodhouse, W. A.. Norseman. 
Woods, F., Swanmore. 

Woods, L. J., Panama. 
Woodward, J. E., Commanchee. 
Woollam, M. W., Manchester Cey. 
Woolley, L., Kinfauns Castle. 
Woolway, C. J., Statesman. 
Wright, E., Brodstone. 

Wright, F. M., Menominee. 
Wright, G. J., Llandiovery Castle, 
Wright, T. G.. Edarana. 
Wright, D., Michigan. 
Wrougnton, F. N M., Marathon. 
Wyard, L., Quilpue. 

Wyatt, F. C., Жено. 

Wyatt, R. G., Borneo. 

Wyatt, A. W., Mooltan. 
Yelding, A. T., Kafue. 
Yelland, W. P., Manora. 
Yorston, J. F., Elmina. 
Young, F. E.. Empress of Russia. 
Young, J., Galician. 


Montgomerie, J., April 30th. 
Owlett. R. A. C., April 16th. 
Pales, F. A.. May 4th. 

Pavitt, H. J.. April 20th. 
Reidy, M., May 8th. 
Rudderham, S. W., May lith. 
Ryan, L.. April 25th. 
Simmons, E. A., April 17th. 
Stockton, 8. A., May 14th. 


Redgate, H. J., May 9th. 
Roden, C., May ТІНЬ. 
Rodway, J. C., April 20th. 
Waddoup, J. B., April 30th. 
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Marconi House Notes. 


As the season advances,so the interest in the 
Marconi Athletic Club deepens ; and if, as we have 
no reason to doubt, the activity of the members is 
sustained, the Club should show a record report 
at the end of the year. 


Cricket. 


In the Cricket Section good work has been 
accomplished, and the general form of the players 
has been distinctly above the average. Unfor- 
tunately the club have not been able to win all their 
matches; nevertheless the scores indicate that in 
every case they have made a “ very good try," 
which is, after all, the next best thing to success. 
Recent matches have been : 


THE First ELEVEN. 
May 9th—Won from the Linotype C.C., 46 runs 
to 35 


May 16th—Won from the L. and N.W.R. C.C., 
59 runs to 44. 

May 23rd—Draw with Coningsby C.C., 18 runs for 
3 wickets to 136. 

June 6th—Lost to Craven Lodge C.C., 54 runs 
to 80. 

June 13th—Lost to Linotype C.C., 54 runs 
to 94. 


SECOND ELEVEN. 

May 9th—Lost to Oyez C.C., 66 runs to 93. 

May 16th—Won from Bramtoco C.C.—95 runs 
to 23. 
May 23rd—Draw with Ealing Congregational 
С.С.. 66 runs to 8 (for 3 wickets). 

Мау 3Oth—Lost to Fulham Palace III. С.С. 
30 runs to 61. 

June 13th—Lost to Oyez C.C., 30 runs to 34. 


Tennis. 


The contest for the Interdepartmental Shield 
continues to occupy the Tennis Section. In the 
preliminary tournaments the Field Station Depart- 
ment beat the Betulander Company's Team by 
four games to one, the latter being outclassed in 
the Doubles, but in the Singles their player, Mr. 
Kirwan Ward, made an excellent fight against Mr. 
Bangay and won for his side their only success. 
The teams comprised the following members: 

For the Betulander Company—Messrs. Kirwan 
Ward, Crowe, and Davis. 

For the Field Station Department—Major 
Cochrane and Messrs. Bangay and Walmesley- 
Cottam. 

The Accountants easily beat the Secretary’s 
Department by four games to love. 

Messrs. Adkin, Ogle, and Merritt represented the 
losing side, while Messrs. Cummings, Rice, and J. A. 
Smith played for the Accountants. 


Swimming. 

The membership of the Swimming Club continues 
to increase in numbers. Both the relay races of 
May 21st and May 28th against the Shaw, Savill. 
and the Union Castle teams respectively were lost, 
though only by a narrow margin. The club had 
arranged a relay race against the Union Castle 
Club for June 24th, while other relay races of 
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August 20th and October lst have also been fixed 
up. On June 9th the relay against the Royal 
Mail had to be scratched. 


Art. 

Difficulties in connection with the arrangements 
for the Art Exhibition have necessitated its aban- 
donment, at least for the present. Possibly, however, 
the Committee will be able to arrange one during 
the forthcoming winter, and in that event an 
announcement will appear in due course. 


Personal, 


Leonard Bernard has been appointed cadet on 
board the new steamer San Francisco, which has 
becn constructed 
under the 
superintendence 
of Capt. P. F. 
Donnelly for 
the Isthmian 
Lines of London 
and New York. 
Previous to 
joining his ves- 
sel, young Ber- 
nard studied 
radio - tele- 
graphy at the 
Marconi School, 
Liverpool, and. 
although not 
commencing 
life afloat as a wireless operator, the knowledge of 
radio-telegraphy will be of valuable assistance to 
him in the course of his studies. He was born at 
Punta Arenas, Chile, in 1889, and although still a 
youngster he has travelled extensively in South 
America. Previous to taking up his wireless 
studies he was a student at Ellesmere College, 
Shropshire, where he completed his education. 


Lieutenant-Commander B. E. Reinold has been 
appointed to H.M.S. Marlborough for torpedo and 
wireless telegraphy duties. 


Mr. N. A. Collard (Departmental Manager at 
Elswick Shipyard) is Chairman of the Newcastle- 
on-Tyne Wireless Association, and with Mr. F. S. 
Gibson (Eastern Telegraph Со.), Secretary, and 
Mr. G. H. Mann and Mr. N. Hall form the technical 
committee appointed to deal with difficulties 
and suggestions raised by corresponding members 
of the Association. 


ANTED. —'"MARCONIGRAPH." Nos. 1 and 2 
Vol. I., at double face price. - ROBERT D'HONDT 
Blankenberghe, Belgium. 


ЕКА D'GEST FOR MARCONI STUDENTS 
(Copyright).—A very u-e ul Revision Book for advanced 
Students, 9d. post free. SECOND EDITION out shortly; 
considerably enlarged and improved, embracin: Handbook. 
Particulars later.— Sole Publishers, WALI.ASEY SPECI- 
ALITY CO., 11 Leasowe Avenue, Wallasey, Cheshire. 


OOKS on Wireless Telegraphy, also all other Subjects: 

Secondhand at Half Prices. New 25% Discount.Catalogues 
Free. State Wants. Books sent on Approval. Books Bought. 
—W. & G. FOYLE, 121-123 Charing Cross Road, London. 
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THE WIRELEss Won 
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Sullivan Instr... 


Sullivan “ Universal " Galvanometers and Shunts for Land and Sea Use 
Testing and Signalling Instruments of every description for Submarine Cables. 


SULLIVAN TELEPHONE RECEIVERS for Wireless Telegraphy and 


Telephony, as used by the principal Governments and Wireless Telegraphy 
Companies— resistance values from 5 to 15,000 ohms. 


Fast Speed Wheatstone Automatic Transmitters and Receivers, guar- 
anteed at 400 words per minute, and Wheatstone Apparatus generally. 


Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


All instruments guaranteed, and accompanied, if desired, with Certificates of 
Accuracy from the National Physical Laboratory at cost price. 3 


H. W. SULLIVAN, 


Winchester House, London, E.C., England. 
Works : MINOR House, Middlesex Street, London, E.C. 


А 4 Office : 3518 London Wall, 
Telegrams: '* Deadbeat, London,’ Telephone í y lovin: Зва 


Codes: Western Union (Universal Edition); A.B.C. (Sth Edition) ; Engineering (2nd Edition). ' 


Silk and Cotton Covered H.C. Copper Wire, Resistance Wires, Fuse Wire, 


Binding Wirer, Charcoal lron Core Wire, Asbestos 9 CLER KKE ENW ELL ROAD 
SONS, 19 LONDON, Е.С. 


Covered Wire 


P. ORMIST 


“ Ormiston, L ondon 


tral. Braided 

t - and Twisted Wires, Bare 
Copper Strand & Flexibles of any Construction, Wire 

Ropes & Cords, down to the finest sizes, in Galvanized Steel, Phosphor Bronze etc. 


NORMAN, SMEE & DODWELL 


MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders. Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


E stablished 1793. 


“ Wireless” TELEPHONE RELAY 


IMPROVED FORM will MAGNIFY CURRENT over 100 TIMES. 


For xxr the RANGE of a Receiving Station. 

For RECORDING Messages and TIME 
SIGNALS. 

For operating LOUD SPEAKING TELE. 
PHONES. 

For working CALLS and RELAYS, 


Also BEST RECEIVERS made for Wireless and other RELAYS 
and Loud Speakers. 


For Particulars and Prices apply Patentee and Sole Manufacturer, 


S. G. BROWN, 4 Gt. Winchester St., London, E.C. 


Please mention “The Wireless World” when writing to Advertisers. 


Vol. 2.—No. 17. (JV ) 


August, 1914. 


li; 


Subscription 


Price 3d. 
5/0 pa annum 


Post Free 5d. 


Navigation in Foggy Weather 


NE important aspect of the findings 
©} the Commissioners appointed to 
enquire into the loss of the Empress 
of Ireland is that attributing the ‘disaster 
to human error. The Court has found that 
the collision was caused by the handling of 
the Storstud at the time, and it states that 
the evidence makes it plain that there was 
no risk of a collision if both vessels had held 
the course they were on when in sight of 
eacn other before the fog shut them out. 
This is putting an enormous responsibility 
on commanding officers, and it makes it all 
the more necessary to instal some appliance 
which will help the navigator to fix the 
position at any moment “of ships in the 
vicinity when his view is obstructed by fog. 
The only audible method universally 
adopted up to the present for conveying 
information from one ship to others is the 
use of steam whistles and syrens, which are 
unsatisfactory in fog, just at the time when 
they are most needed. 

The evidence in this case, as in a great 
many others, demonstrates how easy it is 
to misinterpret such signals, and it is 
obvious that another method must be 
sought for enabling ships to hear one 
another when their “ sight ” fails. 

Wireless telegraphy offers the most hopeful 
solution of the problem, and $he remarkable 
results recently obtained with installations 
of the new Marconi-Bellini-Tosi Wireless 
Direction Finder on the R.M.S. Eskimo 
and the Canadian liner Royal George justity 
the hopes placed on this apparatus. 

The wireless direction-finder, which is 


quite simple, does not need the attention of 
a skilled wireless operator, and enables the 
captain to determine his position without 
the aid of the compass or sextant if he is 
within a radius of about 60 miles from a 
fixed wireless station or, what is just as 
important, if he is within a similar radius of 
another vessel fitted with wireless apparatus. 

During the last voyage of the Royal 
George, Captain F. H. Thompson, R.N.R., 
her commander, states that the instrument 
was wonderfully accurate in determining the 
compass direction both of shore stations and 
stations on other vessels. They had, for 
instance, been able to ascertain the compass 
bearing of Cape Race, Cape Ray, Father 
Point, and ss. Columbia, the ss. Calgarian, and 
the ss. Sicilian. The Columbia was 68 miles 
distant, the Sicilian 18, and the Calgarian 
53. The fact that there was a fog at Cape 
Race seemed to have made no difference, 
and Captain Thompson believes there are 
great possibilities for the system, especiallv 
in the event of going to the rescue of a ship 
sending out ће S.O.S. call. When a steamer 
is in distress it is necessary for her to give 
another ship her position in degrees of 
latitude and longitude, and the navigating 
officer of the latter ship, assuming it is 
not equipped with this new apparatus, must 
know his own position before he can head 
his ship towards the calling vessel. But with 
the aid of this new appliance, even though 
the position of neither ship 1s known to him, 
he can steer directly to the rescue, and thus 
arrive at the scene of the accident much 
sooner than he could otherwise. 
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Personalitiesinthe Wireless World 


H. J. NIERSTRASZ 


Chief of the Technical Staff of the Wireless Department of Holland 


ANY there are who are not averse 
Me following the lead of adven- 

turous spirits and “ taking up” 
a new idea, but they must be satisfied that 
theirs is no insignificant minority, for only 
in numbers do they find sufficient moral 
support for their actions. Such men, 
however, are a negligible quantity in the 
world’s assets ; it is left to the bolder indi- 
vidual, the man with character, intelligence, 
and grit to supply the force which assists 
in rolling the world a little further along its 
appointed course. If we may alter an 
accepted quotation to fit a new purpose we 
would assert that “ Man is born to progress 
as the sparks fly upward, and it 1s to those 
who do not hesitate to make the first step 
forward that their fellow-men afford priority 
of consideration." 

Every age brings to the fore these men of 
enterprise, and especially is this the case 
when an epoch such as the decade just 
passed away is marked by some great 
discovery or invention. Consequently the 
discovery of wireless telegraphy has 
“ selected ” for its devotees many of the 
foremost spirits of our time. Such pioneers 
have from time to time been the subjects 
of portrait-sketches in THE WIRELESS 
WoRLD, and to these is now added Мг. 
H. J. Nierstrasz. 

For several years Mr. Nierstrasz has ably 
fulfilled the important post of Chief of the 
Technical Wireless Staff of the Dutch Govern- 
ment. But now his course is relatively 
“ plain-sailing,” he is an acknowledged 
authority on his subject, and he has only 


to maintain the ideas and principles which 
he has so successfully demonstrated to 
secure for himself à name '' more lasting 
than brass," as the man who set in order 
the wireless system of Holland. 

It is to the earlier chapters of his career 
that we must turn for the more striking 
interests of his life, because it is there that 
we see him as a young man devoting his 
unflagging energy to the science of tele- 
graphy with such success that at the early 
age of twenty he obtained a position on the 
staff of the Dutch Telegraph Department. 
Not many years after the new wonder of 
wireless telegraphy attracts his attention 
and he determines to test its efficiency. To 
this end he obtains Government permission 
to conduct experiments between The Hague 
and Rotterdam. That was in 1900, and 
though from the point of view of discovery 
the experiments were unimportant they 
sufficiently demonstrated the usefulness of 
the invention. Thus was Mr. Nierstrasz 
encouraged to continue his investigations, 
and soon he proved the value of his know- 
ledge to his Government. As a result they 
appointed him in 1906 to his present position 
as Chief of the Technical Service of the 
Wireless Department. In his official 
capacity Mr. Nierstrasz was a delegate at 
the International  Radiotelegraph Con- 
ferences of London and Berlin, and was also 
present at the conference for the Safety of 
Life at Sea which was held in London last 
year. 

He is now fifty years of age, for he was 
born in Roermond on April 11th, 1864. 
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Scheveningen-Harbour Station 


By A. WALRAVE 


OLLAND can justly pride itself 
H upon being one of the first countries 

to consummate the practical ad- 
vantages of wireless telegraphy, for shortly 
after Mr. Marconi’s success in establishing 
wireless communication across the Straits 
of Dover, between Wimereux, near Boulogne, 
and the South Foreland Lighthouse, the 
Dutch Government appointed a Commission 
to examine the possibility of wireless com- 


The Original Station at Scheveningen. 


munication between the lightship Maas and 
the Hook of Holland—a distance of about 
15 kilometres (about 94 miles). 

In these days, when the achievements of 
long-distance wireless telegraphy are of 
such common occurrence as to pass with- 
out comment among the regular daily 
affairs of the world, the early effort to 
which I have just referred does not seem a 
very formidable one. But its significance 
lies in the fact that the Dutch Government 
realised the possibilities, even though they 
appeared limited, before a long series of 
successful experiments demonstrated the 


practicability of wireless telegraphy. The 
Telegraph Department, the Naval Authorities 
and the Royal Engineers conducted an 
extended series of tests, and they were re- 
warded by the successful establishment of 
communication in 1902. 

This success led to another and more 
notable success, one which stands out as 
a star in the journalistic firmament, for 
it signalises the first Press service conducted 
by means of wireless telegraphy. The ser- 
vice was not sanctioned by the British or 
Dutch Postal authorities, and after about 
twelve months working it had to be 
brought to a close when at last the Dutch 
Postal Authorities were able to obtain 
indisputable proofs that the messages were 
really sent by wireless. But it stands on 
record as a tribute to the Marconi system, 
even in those early days, and to the enterprise 
of the editor of the Algemeen Handelsblad, 
one of the leading papers in Amsterdam, 
by whom the service was emploved. In 
1908 the Marconi Company agreed to trans- 
mit through their stations at Broomfield, 
in Essex, and Amsterdam, the daily news- 
letter of the London correspondent of the 
Handelsblad—comprising about one thousand 
words. Thi- messages were expressed from 
London to Cuelmsford and delivered by a 
cyclist to the Broomfield wireless station, 
whence they were transmitted at a speed 
varying from 25 to 30 words per minute. 
The language used was Dutch, and although 
the operators at both the stations were 
English, without any knowledge of the 
language in which they were telegraphing, 
they performed their duties with perfect 
accuracy, except for the curious misreading 
of the letters 77 which occurred in Dutch 
words for y. In the manuscript : Was 
accurately written, but invariably trans- 
mitted as у, yet never was the error 
reproduced in the Handelsblad. 
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In spite of the continued success of this 
service, there existed some faint suspicion 
that things were not quite as they appeared 
to be, and that the daily articles in the 
Handelsblad headed “ By Wireless,” possibly 
reached Amsterdam by some other means. 
The Dutch Government wanted absolute 
proof that the communications were, in fact, 
transmitted by wireless, and efforts were 
made to “tap” the signals in order to 
establish this proof, but for a long time with- 
out success. The duty of endeavouring to 
intercept the Broomfield signals was 
allotted to a special committee, but no suc- 
cess attended their efforts. On February 
16th, 1904, an engineer from the Telegraph 
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Department was sent to the Maas Lightship 
station with a view to bringing back the 
proofs that were needed to justify inter- 
ference by the Department. I accompanied 
him on this occasion in order to read the 
Morse signals sent out by the station at 
Bromfield. The day was cold and the sea 
running mountains high, but the object of 
our quest had eluded us, and we were not 
sorry to return to the shore. 

Then it was that the present chief of the 
Technical Service of the Wireless Telegraph 
Department, Mr. H. J. Nierstrasz, stepped 
in, and was able to prove to the Government 
that the Marconi service was a reality. At 
the Hook of Holland station, where he was 


The Station at Scheveningen Harbour before it was rebuilt, (Inset, the Instrument Room.) 
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The present Station at Scheveningen Harbour. 


assisted by Mr. W. P. de Klerizenaar (who is 
now at Scheveningen Harbour) Mr. Nier- 
strasz was unremitting in his labours, and 
on March 9th, 1904, he succeeded for the 
first time in overhearing the London letter 
sent by wireless to the Algemeen Handels- 
blad. This is all the Government were 
waiting for, and it was now in a position to 
put a stop to the wireless service on the 
ground that it was an infraction of the 
Postal Law, which made telegraphy a State 
monopoly. 

This practical demonstration heralded a 
new era for wireless telegraphy in Holland. 
To the Hook of Holland station was added, 
in September, 1904, the coast station at 
Scheveningen Harbour. The original in- 
stallation was rather primitive in design, 
and the results were not such as to cause 
enthusiasm. Alterations were made from 
time to time, however, and a change for the 
better set in gradually. But at first, such 
vessels as were equipped with wireless 
generally fought shy of the Scheveningen 
Harbour station. In those days the receipt 
of a wireless telegraph was an event of out- 
standing importance, and brought the whole 
of the station staff into action. Messages 
to ships always occasioned the station staff 
much anxiety ; often messages destined for a 
radius of within 100 kilometres would 


occupy several hours in transmission, and 
would entail an enormous expenditure of 
energy. But not even these efforts would 
ensure messages reaching their destination ! 
Times have changed very considerably since 
then, but anyone who has been indentified 
with the service since its somewhat crude 
beginnings cannot fail to look back upon 
the trials of those early days with 
emotion. 

The first ship with which we established 
communication was the German steamer 
Cap Blanco, and through the dark hours 
between November 23rd and 24th, 1904, 
many wireless messages were exchanged be- 
tween Scheveningen station and that steamer. 
Even to-day there is a feeling of affection 
among the station staff for the Cap Blaiico, 
and these take a special pleasure in 
“speaking ” to that vessel when she passes. 
But, alas, she appears sometimes to have 
forgotten her old friend, and passes her 
traffic through another station ! 

Slowly the volume of business through 
Scheveningen Harbour mounted up. Mar- 
coni stations were installed on Dutch 
vessels, and the Noordam, of the Holland- 
America Line, was the first of the “ Flying 
Dutchmen " to sail from Rotterdam with 
a Marconr installation—on July 30th, 1904. 
Dutch vessels so equipped did not then 
communicate with Scheveningen Harbour, 
and it was particularly irritating to the 
station operators to hear Dutch vessels 
working with North Foreland, whilst they 
themselves had little or nothing todo. But 
in the following year new arrangements 
were made, and the coast station received 
its due share of traffic; during that year 
2.011 wireless telegrams were cleared through 
the station. The whole of the staff were 
mightily encouraged by these results, and 
the engineers, under the guidance of Mr. 
Nierstrasz, vied with the members of the 
Administrative staff in their enthusiasm for 
their work. When at 1.40 a.m. on Febru- 
ary 21st, 1908, signals were heard from the 
Kaiser Wilhelm der Grosse, 800 miles west 
of the Lizard, it was considered a  well- 
merited achievement on the part of the 
station. Since that time signals have 
frequently been heard over long distances. 

Up to two years ago the well-known 
signal ...---- was often heard by operators 
at work with ships in the Mediterranear. 
Some operators, more particularly those at 
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coast stations, have been heard to grumble 
at alleged interference by this station, but 
there can be set against this the advantages 
claimed by many operators who have found 
it of service. Indeed, Scheveningen Harbour 
has had many regular customers who used 
to send their messages during the night, and 
in recalling those old friends, the name of 
Harold E. Watterson comes back vividly 
to the mind. I am writing of the time when 
he was operator on board the Caronia, and 
the staff here still remember with pleasure 
the amusing expressions which came through 
in broken Dutch, when each evening the 
Caronia was heard, sometimes over distances 
exceeding 1,000 miles. 

The fame of the Scheveningen Harbour 
began to spread, and the visit paid to the 
station by Mr. Marconi, in company with Mr. 
W. W. Bradfield and Mr. A. Gray, caused a 
great deal of satisfaction. 

In view of the extensions and improve- 
ments that were made from time to time, the 
station accommodation became too small to 
accommodate the machinery and apparatus 
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installed, therefore a site was acquired and 
more commodious buildings erected. These 
were opened on July 4th, 1910. The new 
buildings provide all the accommodation 
that is now required, and the wooden masts, 
82 metres in height, which were designed by 
Mr. Nierstrasz, enable communications to be 
heard over long distances. 

Since the London Convention in 1912, 
Scheveningen Harbour no longer uses the 
old call letters, and to many of us the loss 
of this distinctive call, which has often 
penetrated into the far Atlantic and Mediter- 
ranean —a tribute to the ability of Dutch 
operators—was keenly felt. 

Ten years have elapsed since the opening 
of the Scheveningen Harbour station. That 
period has been one of continuous progress 
and development until to-day the station 
stands at the zenith of its fame. The next 
ten years may witness many changes, but, 
with Mr. Nierstrasz and his diligent staff in 
charge, Scheveningen Harbour may be 
trusted to maintain the high reputation 
which it has gained. 


The Interior of the Operating Room. 
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Terrestrial Magnetism 


Its Probable Origin and Possible Influence 
on Wireless Telegraphy. 


By ARTHUR E. COTTERELL. 


ELEGRAPHISTS are well ac- 
| quainted with the existence of what 
are known as “earth currents,” 
which reach a state of exceptional vehemence 
somewhere about every eleven years, when 
the electrical currents so arising cause con- 
siderable dislocation in the working of ordi- 
nary telegraphic circuits in all parts of our 
globe simultaneously. Wireless telegraphy 
is so recent an achievement, however, that 
there has been little opportunity for observ- 
ing the effect thereon. 

As we are rapidly approaching a period 
when another magnetic storm may be antici- 
pated, it seems opportune to draw attention 
to the phenomenon as a possible occasion for 
extending our knowledge of wireless physics, 
and, perhaps, adding to such data as we 
possess on the subjects of “ Terrestrial Mag- 
netism " and “ Electric Earth Currents." 

Apart from the analogy which may be 
drawn between * electric waves " and “ light 
waves," there is also the well-known fact 
that wireless telegraphy loses in its efficiency 
when operated in daylight as compared with 
its greater range in the night time. 

The magnetic storm which occurred on 
October 31st, 1903, was approximately about 
its periodic time, and it is reasonable to 
anticipate that the next visitation may pos- 
sibly occur during the present year, 1914. 
It may be mentioned that these storms more 
frequently occur in the night, and usually, 
though not always, somewhere about the 
equinoctial periods of the year. 

In 1903 wireless telegraphy was not in the 
advanced staye of development that it is 
now, and it is not surprising, therefore, that 
any effects, if effects there were, arising from 
the “ magnetic storm ” in that year would 
scarcely receive the attention which they 
might deserve. There was also a “ magnetic 


storm " on September 25th, 1909, which, it 
may be here remarked, was associated with a 
period of solar activity when sunspots might 
usually be supposed to be at their minima. 
These circumstances, like other occasional 
outbreaks, will probably not affect the re- 
cognised eleven year period. 

It is true that these storms arise suddenly, 
but they are often of several hours' duration. 
In view of à possibly imminent visitation, 
intending observers would do well to formu- 
late the scope of their investigations. 

A little thought will suggest various lines 
of research, but it may not be amiss to sug- 
gest the following as two primary heads, 
viz. :— 

(1) Do magnetic storms affect wireless 
signals ? If so, in what way ? 


(2) Is the interference, if any, during day- 
light and dark in any degree at variance ? 


During the course of a magnetic storm it 
would appear to be desirable that careful 
notice should be taken to ascertain whether 
the ordinary wireless signals are subjected 
to any interference of an unusual character, 
and if so the duration and extent of the 
interference. 

In such event any record giving date, time, 
and nature of disturbance may prove useful 
in any subsequent consideration of the ques- 
tion. 

With regard to the general question of 
terrestrial magnetism and magnetic storms, 
the causes of which are so imperfectly under- 
stood, if it should really be that electric 
waves from the sun play an important part 
then it is conceivable that something of 
these may be detected, and perhaps to some 
extent analysed during the occasion of a 
magnetic storm by observers who may be 
provided with receiving apparatus capable 
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of wide, quick, and ready adjustment to 
varying time periods of oscillations. 

Turning now to the unsolved problem of 
“ terrestrial magnetism,” there are probably 
only two main schools of thought which need 
be considered. One of these suggests that 
lines of magnetic force radiating from the 
sun produce magnetism in the earth; the 
various diurnal and other changes resulting 
from the earth's movements of rotation and 
revolution ; whilst magnetic storms are pro- 
bably occasioned by solar disturbances, 
causing the ejection of electrons towards and 
around the earth or by the propagation of 
electro-magnetic waves. 

The other proposition contemplates an 
almost entirely electric influence in which 
the earth magnetism is thought to have been 
initiated by streams of electrons from the 
sun, and that variations and magnetic storms 
are due to various phases of this cause at 
sunspot periods. 

Whether the effects are brought about by 
magnetic or electric agencies it seems clear 
that the atmosphere and the ether of space 
must be pervaded by magnetic or electric 
vibrations. Given, then, a sufficient ampli- 
tude of range and sensitiveness of the means 
of reception, some effects may possibly be 
noted on wireless apparatus. 

Sunspots of a character likely to be asso- 
ciated with a magnetic storm are sometimes 
sufficiently visible to the naked eye when 
the sun is slightly covered in mist, looking 
through smoked glass only. Their associa- 
tion with magnetic storms usually arises 
when they cross the central meridian of the 
sun. Sometimes the spots are too far north 
or south on the solar sphere to have any 
important effect. In the case of the 1903 
storms the sunspot area was some 155,000 
miles across. On the last occasion of 
magnetic storm (September 25th, 1909), 
the sunspot area was some 30,000 miles in 
diameter and covered an area of about 
700,000,000 square miles. 

It is interesting to recall that this magnetic 
storm lasted for about 9 or 10 hours. Another 
point of interest arises from the fact that 
Auroras were vivid at both the Northern 
and Southern Poles, which phenomena dis- 
played a large proportion of violet light rays. 

It may now be well to recall some of the 
interesting features of terrestrial magnetism. 
The known existence of huge quantities of 
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iron in the constitution of the earth offers a 
broad basis for the presence of magnetic 
condition, and the assumption that this mag- 
netism may find its origin in some celestial 
radiation of magnetic lines of force is 
exemplified by the fact that any upright iron 
structure upon this earth becomes magnetic, 
after 1t has been «n situ for a short while, as a 
consequence of the magnetic lines of force 
which radiate from the terrestrial magnetic 
poles. 

This primary terrestrial magnetism seems 
to be extremely simple, but we are concerned 
with quite à number of movements, which 
may be briefly summed up as follows :— 

(1) Hourly variations in the westerly de- 
clination, the variation amounting to some 
3 minutes of arc in winter and 9 to 10 minutes 
in summer. 

(2) À variation in the extent of the wes- 
terly declination as between winter and 
summer amounting to about 7 minutes of 
arc. 

(3) A movement of perhaps a more striking 
character, whereby the magnetic direction is 
varied over a larger area in the course of 
years. In 1912 the compass needle pointed 
in a direction which was 15° 247-3 west of 
the geographical North Pole. In 1580 it 
was 11° east. Subsequent to this earliest 
record it travelled westward, coinciding 
with the geographical pole in 1657 and reach- 
ing а westerly maximum of 24° 41’ in 1818, 
since when it has receded in an easterly 
direction to the present time, and is still 
following that direction. The present rate 
of movement, based on observations of the 
last seventy-one years, gives an easterly 
progression averaging 6':39 per annum. 

(4) Fluctuations due to magnetic storms 
about every eleven years with occasional 
intermediate storms. 

At an earlier stage reference was made to 
two main schools of thought. Since neither 
hypothesis seems to afford an adequate 
explanation, we will now consider the appa- 
rent objections. 

It may simplify matters if we take pro- 
position 2 first. The suggestion 1s that the 
earth, containing large quantities of iron, 
has been magnetised by electrons ejected 
from the sun which have circulated around 
our globe. Such a proposition, however, 
appears to be open to objection. As is well 
known, the axis around which the earth 
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rotates is situated approximately at an angle 
of 23° 27’ to the pole of the ecliptic. 

Fig. 1 reminds us that the poles are re- 
versed in their relative positions as to the 


Fig. 1. 


sun at summer and winter to the extent of 
about 47°. 

If then we are to regard the magnetism of 
the earth as the result of such solar electric 
action, we might naturally conclude that the 
direction of such effect would be found to be 
perpendicular to the plane of the ecliptic or 
alternatively at the geographical poles as a 
result of the electrons following the earth’s 
rotative direction. In 1831, however, the 
magnetic North Pole was found in lat. 
70° 5' М. long. 96° 46’ W., whilst in January, 
1909, the South magnetic pole was discovered 
in 72° 25’ S. lat. 155° 16’ E. long. 

These facts seem to debar the acceptance 
of the proposition that the earth’s magnetism 
is due to solar electric effects, but does not 
necessarily debar the supposition contained 
in the second part of the hypothesis. 

We will now consider the other proposition 
of a solar magnetic 
cause. If we assume 
that.the sun 1s hugely 
magnetic, it is seen 
that powerful lines 
of force must radiate 
through space and 
pass through the 
earth in а more or 
less midway position 
of their sweep, as 
shown in Fig. 2. 

We must not over- 
look, however, two 
serious objections : 
(а) the sun is a 
centre of tremendous 
heat. Heat is 
inimical to magnet- 
ism. How then can we regard our great 
governng orb as being magnetic? (b) 
Whilst terrestrial magnetism has coincidence 
with these suggested solar magnetic lines of 
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force at a certain time of the day, we have 
to remember that the earth makes a complete 
rotation once in 24 hours, carrying the north 
magnetic focus around in a circle of 15} per 
cent. radius at the present 
time. It is true that each 
SC day the declination of the 
compass needle varies, but 
the variation is small, the 

“Wn, greatest normal extent of 
which is merely some 9 
minutes of arc. 

The matter is, undoubtedly, best con- 
sidered from actual records, and for this pur- 
pose it is proposed to take the published 
magnetical observations recorded at the 
Greenwich Observatory for the year 1902. 
That year, selected quite haphazard, is a good 
one for our purpose because it was very free 
from magnetic storm and vehement solar 
disturbances. 

From Table 2 of the Greenwich records 
(Fig. 3), which shows the “ monthly mean 
diurnal inequality of magnetic declination 
west," we observe a rise and fall at certain 
hours of the day and night, the highest 
reading occurring at 1 p.m. and the lowest 
between 7 and 8 a.m. We also observe that 
there is a variation in the amplitude of this 
movement which increases in the summer 
months. 

It has been considered sufficient for the 
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purpose to illustrate the curves for the four 
months which include the summer and 
winter solstices and the equinoxes, viz., 


June, December, March, and September. 
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Coincidence with the seasons is shown in an 
interesting manner if we compare the mean 
monthly inequality (from the same Green- 
wich record) with the distance between the 
earth and the sun for one year. Fig. 4 illus- 
trates this. 

Notwithstanding certain anomalies, it 
seems imposible to doubt that the sun does 
affect terrestrial magnetism. There are, 
however, other irregularities to be accounted 
for, and if we are to seek them in the solar 
system, we must naturally consider the 
planets. At first it appeared that on an 
entirely magnetic basis the intervention of 
large bodies, which probably have consider- 
able magnetism of their own, must cause 
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diversion of any lines of force emanating 
from the sun. A brief study of them, how- 
ever, in which their dimensions and distances 
were tested by calculations based on mag- 
netic laws, seems to show that any distur- 
bances would be of comparatively minor 
consequence. 

The writer recently examined the 1902 
magnetic records in connection with the 
earth-moon distances, and the varying 
declinations and movements which were 
suggestive of a fruitful field, but although 
these investigations were extended over the 
records for the greater part of a year, they 
offered no striking indications. 

If, then, investigations rather point to a 
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solar magnetic theory subject to variation 
as a result of sunspots, why cannot we 
aceept these phenomena as a complete 
‘explanation of terrestrial magnetism ? The 
negative answer is forced on us with no un- 
certain power. We have to explain two 
fundamental conditions of supreme impor- 
tance. 

(1) The origin of the general direction of 
the earth’s magnetism. 

(2) The reason why that direction makes 
во wide a migration in the course of years. 

Let us consider what the earth-solar con- 
ditions are. 

The earth, as is well known, rotates on its 
axis once in 24 hours. The earth revolves 
in а year 
around the sun 
in an orbital 
journey, 
slightly ellipti- 
calinshape,and 
having a major 
axis of some 
186,000,000 
miles. 


These move- 
ments are 
merely sug- 


gestive of what 
takes ^ place 
hour by hour, 
day by day, 
and season by 
Season. 

We ask our- 
selves whether 
there are any 
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plete circle is 25,695 years. So important a 
movement is highly suggestive until we come 
to inquire more closely into the relative facts. 
The constant of precession is only 50:3514 
seconds of arc, and therefore it is clear that 
any effect so produced could only form a 
small part in the annual magnetic migration, 
which amounts to nearly 7 minutes of arc. 
The effect of lunar nutation is to superpose 
a smaller movement upon the greater one of 
precession, so that the circle described by 
the latter is converted into a slightly wavy 
line, a complete cycle being performed in 
182 years. The constant of this movement, 
however, is only about 9} seconds of arc. 
We come now to the question of the eccen- 
tricity of the 
earth’s orbit, 
which latter 
describes an 
elliptical path, 
the ессепіті- 
city from a 
circle being 
only about 
0:01677 or 
nearly 4. 
This eccentri- 
city varies 
between limits 
of 0:0747 and 
0:0047. At 
present the 
eccentricity 18 
diminishing, 
but will not 
reach its mini- 
mum value for 


other impor- Fig. 5. manythousand 
tant move- "M | years. 
ments. There are some, which we will now Lastly, it 1s estimated that the sun is 


discuss. They are: 

(a) The precession of the carth’s axis ; 

(6) Nutation ; 

(c) Variation in the eccentricity of the 
earth’s orbit ; 

(d) The solar movement through space. 

The precession of the earth's axis being a 
movement of considerable magnitude, we 
give that first consideration. 

Briefly described, the earth not only 
rotates round its polar axis, but there is a 
polar movement which describes a circle 
around the pole of the ecliptic. 

The period occupied in making one com- 


moving through space at the rate of some 
150,000,000 miles each year carrying in its 
train the whole solar system. 

During the 334 years (1580-1914) in 
respect of which we have records of magnetic 
declination, the earth has been carried, with 
the rest of the solar system, a stupendous 
journey of some 50,100,000,000 miles through 
space. If now we can contemplate an 
etherial magnetic system pervading the 
comparatively small solar system, it is 
impossible to resist à wider conclusion that 
magnetism may permeate the universe, 
its directive tendencies affecting the various 
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planetary bodies, of which our earth is one, 
according to the positions which they occupy 
within the general lines of magnetic force. 

If it be true that there are such magnetic 
lines of force, it must be remembered that 
they would be propagated in curves, and 
therefore any such moving body as our 
earth would intersect them at different 
angles in the course of its motion. This may 
perhaps be best shown in a diagram such as 
Fig. 5. 

Let M M M represent lines of magnetic force 
pervading space and E E E Е the earth at 
varying positions in its mighty journey 
through space. In 1580 we notice that the 
magnetic line intersects the earth on the 
eastward side. At 1657 the magnetic line 
coincides with the geographical poles. In 
the year 1818 the magnetic line is at its 
greatest westward position, whilst in 1912 it 
is occupying a less westerly direction, and 
obviously, as the earth pursues the same 
path, the magnetic line will continue to recede 
from its westerly direction. All these 
phases coincide with the observed magnetic 
declination, and though, of course, the sug- 
gested positions are purely imaginary, and 
the relative dimensions of both the earth and 
of the magnetic lines of force are out of 
proportion, it appears to the writer that an 
explanation of the migration of the declina- 
tion needle seems likely to be found only as 
a result of investigation in the direction 
described. 

It seems probable that when the full story 
of terrestrial magnetism comes to be written, 
the origin and principal motions will be 
found to have a far wider significance than 
is usually attached to them. When we con- 
sider the electro-magnetic influences of 
violet rays we open up wide vistas of specu- 
lation. The question will, no doubt, arise, 
“ How then can it be explained that there is 
so much coincidence between solar pheno 
mena and the effects observed on the 
earth?” А possible explanation may be 
forthcoming. A magnetic sun would neces- 
sarily affect the wider influences, or, alter- 
natively, can it be that the effects which are 
observed are not the result of solar magnetic 
properties, but rather of an anti-magnetic 
character ? 

We know that heat is destructive to mag- 
netism, a fact which introduces no incon- 
siderable difficulty in the conception of a 


solar magnetic theory, but which, alter- 
natively, may supply ground for a theory of 
interference. 

It is quite inconceivable that the solar 
system is the “ Be all and end all" of the 
various phenomena which we observe on our 
comparatively small planet, and remember- 
ing how vast are the dimensions of other 
bodies and other systems throughout the 
universe, it is surely reasonable to assume 
that the realms of space, the superb vault of 
the Heavens, is blent into one harmonious 
whole, and that amongst the many and 
mighty wonders magnetism springs forth 
and pervades all things terrestrial and 
celestial. 


INTERNATIONAL RESEARCH. 


The International Commission for Radio- 
Telegraphic Research, which was inaugu- 
rated at a meeting in Brussels in April last, 
has held a further meeting, at which its 
constitution has been adopted in definite 
form. Mr. W. Duddell is President, Prof. 
Wien, Vice-President ; Dr. R. Goldschmidt, 
General Secretary; and Mr. R. Braillard, 
Assistant Secretary. National Committees 
have been formed in Belgium, France, and 
Great Britain. A large number of technical 
matters were brought up at the meeting. 
Dr. Goldschmidt described the latest im- 
provements at the Laeken station, and it 
was decided that a small high-frequency 
alternator be acquired. Reports were also 
read by Prof. Schmidt (Halle) on obser- 
vations by a barreter and galvanometer ; 
by Mr. Vollmer and Prof. Wien (Jena), 
Dr. Marchant (Liverpool) Mr. Lucas 
(Namur), and Mr. Wulf (Volkenburg), on 
photographie registration of signals; by 
Mr. Bonndorf (Graz) on reception of signals 
from Brussels at & distance of 2,000 km. 
by a detector and galvanometer; and by 
Prof. Howe (London) on the determination 
of the energy received from Brussels and 
Paris. In the discussion on these the Com- 
mission expressed the wish that experi- 
menters would send in with their results 
characteristics of their antennae, and that 
wherever possible should employ photo- 
graphic registration. Mr. Duddell also read 
& paper on methods to be employed, and 
suggested the employment of a closed 
receiving circuit at the control station 
similar to that used by Dr. Braun. 
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The Imperial Aspect of Wireless 
Telegraphy 


The Future of the 


OSSIBILITIES of wireless telegraphy 
p» telephony were touched upon 

by Mr. Godfrey C. Isaacs, managing 
Director of Marconi’s Wireless Telegraph 
Co., Ltd., in the course of his evidence 
before the Dominions Royal Commission 
on July Ist, of which we reproduce the 
following report from the Morning Post :— 


NEw ANGLO-AMERICAN STATIONS. 


Mr. Godfrey Isaacs said that very shortly 
his company would be opening new wireless 
stations between Carnarvon, in Wales, and 
Belmar, near New York, which would have 
four times the power of the present wireless 
installation between Ireland and Canada, 
апа would, therefore, enable them to des- 
patch and receive messages at a greater 
speed than had been possible under past 
conditions. They contemplated being able 
to transmit and receive 100 words per 
minute automatically for a considerable 
proportion of the time they were working, 
which was about twice the rate at which 
submarine cables were operated. Mr. Mar- 
coni assured him that he saw no reason 
why, when certain mechanical apparatus, 
which had nothing to do with the wireless 
telegraphy itself but was applicable to 
wireless, had been perfected they should 
not be able to send 300 words per minute. 
This did not necessarily mean that these 
high-speed messages should be sent at night 
only, because they had found in their 
Atlantic experience that the day was just 
as favourable as the night for wireless 
telegraphy ; in fact, it was sometimes more 
favourable. The new  Carnarvon-Belmar 
stations were now being adjusted, and he 
hoped they would be available in about a 
month or so. The opening of those stations 
would mark an epoch in wireless telegraphy. 


IMPERIAL TELEGRAMS. 


At present the Atlantic rate for wireless 
telegraphy was 8d. per word, as compared 


Wireless Telephone 


with 1s. per word for submarine telegraphy, 
but that was by no means a fixed proportion. 
When they had developed the successful 
use of certain mechanical inventions which 
would enable them to carry a heavier 
"load" and had established a chain of 
high-power stations on certain lines of 
telegraphic trafic that would be equal 
to this increased “load,” and would give 
them the “ wave-lengths" they required, 
increased traffic would be carried at such 
a slightly-increased cost that the rate 
per word would go on being reduced to such 
a low denomination that it would be brought 
within the range of practically general use. 
"In my view," said Mr. Isaacs, “ the 
development of wireless telegraphy must 
bring about universal cheap telegraphie 
communication. But I do not contemplate 
that the telegraphic services of the British 
Dominions wil be conducted by private 
companies. It seems to me to be so clearly 
in lmperial interests that communication 
between one part of the Empire and another 
should be made cheap and efficient that the 
State will not be content to depend upon 
private control, but must insist upon 
Government control. No private company 
ought to be expected to conduct an Imperial 
telegraphic service at cost price, but the 
State could do so. Inasmuch as the cost 
of wireless telegraphy is going to be so cheap, 
I see no reason why it should not be universal 
throughout the British. Empire. And not 
only universal, but so cheap, owing to its 
universal use and the low cost of establish- 
ing and extending the system, that it 1s 
quite possible, and indeed probable, that 
Sir Henniker Heaton's proposal for a univer- 
sal Imperial telegraphic rate of 14. рег 
word will be introduced in practical form.” 
SECRECY AND CERTAINTY. 

Mr. Isaacs assured the Commission that 
he had no doubt that wireless telegraphy 
would be conducted with the same certainty 
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and secrecy as submarine telegraphy, with 
greater speed, and at greatly reduced rates. 
When they possessed high-power stations 
they would be able to send out long wave 
lengths that could not be intercepted 
except by similar high-powered stations. 
As to the question of certainty, it had 
already been demonstrated that a single 
wireless servicé was far less liable to inter- 
ruption than a submarine service dependent 
upon a single cable. When they had two 
services between this country and North 
America, as they would have shortly, the 
risk of uncertain communication would be 
reduced so low that it could hardly be a 


matter of serious consideration. 


With regard to the Imperial aspect of 
the question, Mr. Isaacs said that one of the 
objects of the Marconi Company was to 
establish an Imperial system of telegraphy 
on British territory, managed and worked 
by British officials and free from foreign 
control. Only that morning he had had 
à conference with the heads of departments 
in the Marconi Company with a view to 
organising a Press service between this 
country and Canada, designed to supply 
news to both the Canadian and British Press 
at one half-penny per word. He had no 
doubt that as new stations were constructed 
other parts of the Empire would be brought 
within the range of a correspondingly 
cheap Imperial service. 


WIRELESS TELEPHONY. 


In reply to Sir Rider Haggard, a member 
of the Commission, Mr. Isaacs said the work 
which was now being done with wireless 
telephony clearly showed that it was only 
a question of the power of a machine which 
governed the distance over which one 
might telephone. 


He anticipated and hoped that Mr. 
Marconi would telephone to New York 
before the end of this year. And if he 
telephoned to New York, when the stations 
were built between Buenos Aires and this 
country he should not hesitate to express 
the opinion that Mr. Marconi would at the 
same time that he telegraphed also telephone 
to Buenos Aires. 


" You anticipate the time when a sub- 
scriber can have a telephone in his house 
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by which he can telephone all over the 
world ? ” 

“І would not like to go as far as that. I 
can see difficulties would have to be got 
over before that condition of things can 
come about. I think it will be possible to 
go to a particular station in London and 
telephone to New York, but I do not think 
it would be easy to telephone from your 
office to New York." 

“ The wireless business stands at present 
оп the threshold of unrevealed things ? " 

“Yes. I feel there are great things 
to be revealed." 


Sir Rider Haggard further inquired if it 
would be possible for the telephone sub- 
scriber speaking from his office to be con- 
nected with the wireless apparatus at the 
central station and thus speak direct to 
New York. 

Mr. Isaacs: “ So far as I can see, I do not 
think it will be possible for you to telephone 
from your office to New York and that the 
words which you use will be heard in New 
York, and that you will receive a reply 
from New York in your office." 

“ You do not think it would be possible 
to link up a call so that your actual words 
will be transmitted ? ” 

"I do not say it will not be possible ; 
but so far as I at present see, I do not see 
the prospect of that being immediately 
practicable." 

“ Do you know if it is being considered ? ” 

“ I think it is. I certainly think there is 
no reason why it should not come as a 
matter of development." 


* Marconi wireless telegraphy installed "' 
is one of the inducements offered to would-be 
purchasers of a big Sussex estate now in the 
market. 

* * * 


As the result of an interview with Mr. 
Arnold Kruckman, who is organising the 
round-the-world flight in connection with 
the San Francisco Exposition, Mr. Marconi 
has promised to place the wireless system 
along the line of route at the service of the 
competitors and officials. Mr. Kruckman 
states this will be a wonderful help in carry- 
ing out the race. 
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Aerials and their Radiation 


Waveforms. 


IV. 


By H. M. DOWSETT. 


HE electrostatic field of an air 

| condenser (Fig. 1) is often taken аз 

a model for drawing the field of 

electric strain of an umbrella aerial, such 
as is shown in Fig. 2. 

Fig. 2 is a careful copy of Fig. 136, p. 150, 
from Inetfaden der Drahtlosen Telegraphie, 
1909, by Prof. J. Zenneck. The distri- 
bution of the strain lines under the aerial 
in this diagram is open to criticism, but the 
lines shown leaving the top of the aerial 
for the earth—corresponding to the external 
field of the air condenser, Fig. 1, are what 


ately above the aerial could receive signals 
from it. no 

An air condenser has ^an external field 
because the conducting surfaces are con- 
tinuous and the air on one side of each 
metal plate is divided from the air on the 
other side. But an aerialis not a continuous 
surface—it is a mesh ; and the strain lines in 
the air, terminating on all parts of the aerial 
wire surfaces—whether above or below the 
aerial—all ultimately bend down between 
the wires so as to reach the earth below the 
aerial as in Fig. 3. They do this because 


Fig. 1. 


we are immediately concerned with. In 
the author's opinion they do not exist. If 
they exist, then these lines show that the 
top of the wave in its expansion will com- 
pletely fill the space above the aerial. If 
they do not exist, there will be a fairly 
large space above the aerial, having the 
shape of an inverted cone, which will be 
completely free from wave disturbance. 

The question 1s of more importance than 
it would at first appear. It would decide, 
for instance, whether an air craft immedi- 


The previous articles by Mr. Dowsett appeared 
in THE WIRELESS WoRLD for April, May, and June. 


they always tend to take the shortest path 
to earth consistent with their mutual 
repulsion. 

Fig. 4 represents an umbrella aerial as near 
as possible in type to the air condenser, 
Fig. 1, the horizontal part. being a continu- 
ous sheet of metal and the vertical part being 
separated from the earth by a spark-gap not 
shown. 

The density of the strain lines is shown 
approximately proportional to the electric 
intensity at the various parts of the air 
dielectric between aerial and earth, and is 
such as would be obtained by charging the 
whole of it to the same potential as is the 
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case in plain aerial transmission. The broken 
lines indicate that they begin on the aerial 
where shown, but end on the earth in another 
sectional plane. As in this case the poten- 
tial is the same at all parts of the serial, the 
density of the lines is also proportional to 
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than that of the supporting central metal 
mast, to keep down the amount of energy 
absorbed by the mast, which is unavoidably 
close to the vertical part of the aerial. 

The main characteristics of this aerial 
аге :— 


the capacity. 1. It requires only one tall central mast, 
P d 
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Fig. 2. 


The actual flow of the charging current 
is indicated by arrows. The current has to 
double back on itself to provide the strain 
lines leaving the top of the serial, and this 
tends to reduce the total flow in the plate. 

In practice, the additional capacity ob- 
tained from the top of the aerial, if it were 
made of continuous sheet metal, would be of 
little use. There would be some radiation 
immediately above the aerial, but it would be 
weak, and the potential curve along the 
earth shown in Fig. 5 would have a more 
pronounced peak, due to the potential 
gradient of the part of the wave thrown off 
from the top of the aerial being less than the 
gradient of the part thrown off from under 
the end of the aerial. 


Fig. 3. 


The umbrella type is generally used with 
lowered extensions. The extensions require 
to be long enough to ensure that the natural 
wave of the aerial is considerably greater 


the extensions being supported by shorter. 
masts or long stays. | 

2. It is economical of ground space for 
a given aerial capacity. 

3. It radiates equally in all directions. 

4. It has less radiation damping than a 
vertical or bent aerial. 

5. Due to (4) it is well suited to quenched- 
spark circuits. : 

6. It does not radiate so high into space 
as the vertical or bent aerials, and it screens 
the ether immediately above it from the 
waves it itself sends off. 

7. Its wave volume is less, it has not зо 
much energy in reserve for travelling over 
distance as the waves from the two aerials 
mentioned, but its wave intensity is greater. 

8. The potential wave immediately above 
the earth’s surface, and which therefore 
affects the receiving aerial, is not a sine 
wave. The wavefront, Fig. 5, travels 
along normal to the earth and does not 
enter the earth. Therefore, if decrement 
be neglected, it maintains the same potential 


_ between its peak and base as it expands 


outwards. The waveback, however, radiates 
part into the earth, the proportion of wave- 
back unabsorbed to waveback absorbed 
being in the same proportion as the capacity 
of the vertical part of the aerial to the 
capacity of the whole. 
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has been absorbed by the earth. The poten- 
tial between one waveback and the succeed- 
ing wavefront follows a straight line rise. 


Thus, the potential due to the waveback, 
Fig D, will be only one-third that due to 
the wavefront, if two-thirds of the back 
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Fig. 4. 
NATIONAL PHYSICAL LABORATORY. 


HE Annual Report of the Director 

| of the National Physical Labora- 
tory at Teddington gives an epitome 

of the work carried on in the many 
departments of that Institution. In General 
Electric Measurements, the experiments on 
the dielectric losses їп condensers have now 
been extended to high frequencies up to at 
least 1,000,000 ~ per second, in fact cover- 
ing the range which has so much practical 
importance in wireless telegraphy. The 
investigations are not yet nearly complete, 
but some very interesting results have already 
been obtained. For example, with well- 
dried castor oil as dielectric, the power factor 
at a frequency of 800 — per second is about 
0:0005, but at 1,000,000 ~ per second it is 
enormously larger, being about 0:038, with 
intermediate values at lower frequencies. 
Now, castor oil, from its high specific induc- 
tive capacity and good insulating properties, 
is very convenient for making small con- 
densers, but the magnitude of the lower 
losses at the higher frequencies makes it a 
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—0:3 per cent. per degree C. On the other 
hand, well-dried petroleum behaves well, 
both as regards dielectric loss at high 
frequencies and temperature coefficient. 
Mica condensers also give very good results. 
In a certain high-class mica condenser 
tested from 5° C. up to 30° C. it was found 
that the temperature coefficient, although 
very small, was by no means constant 
between these limits of temperature, the 
rate of change being much grcater at 25° C. 
than at 10° C. 

A considerable amount of work was 
done in connection with decrement measure- 
ment and high-frequency resistance. The 
measurement of decrement is of fundamental 
importance in wireless telegraphy, as the 
determination of efficiency is so largely 
dependent upon it. A number of tests 
were made on coils, some wound with solid, 
and others with highly stranded wire. The 
effective resistances at high frequencies were 
tested by direct determination of the power 
spent in the coil by a given current. 


Fig. 5. 


quite undesirable dielectric for condensers 
used in wireless telegraphy. It has also 
another objectionable property : the capacity 
of a castor oil condenser has a very con- 
siderable temperature coefficient, about 


This direct system of measurement was 
found to corroborate Lindemann’s interest- 
ing discovery that at certain frequencies 
a solid conductor behaves better than а 


stranded one. 
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Digest of Wireless Literature 


ABSTRACTS OF IMPORTANT ORIGINAL 


ARTICLES DEALING 


WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


Resistance Measurements in High-Frequency 
Circuits.— 

In discussing in the Jahrbuch der 
Drahtlosen Telegraphie und Telephonie 
the accuracy attainable in measuring 
resistance in high-frequency circuits, S. 
Loewe describes two methods: one in 
which continuous waves are used, pro- 
duced by means of a Poulsen arc ; and the 
other, in which the high-frequency current 
i8 obtained by discharge across a spark-gap. 
In both cases the deflection of & thermo- 
galvanometer placed in an inductively- 
coupled circuit was observed—first, when 
the resistance to be measured was in cir- 
cuit ; and secondly, when a known resistance 
had been added to the circuit. Expressions 
are obtained giving the value of the re- 


sistance sought in terms of the known 


resistance. The various sources of error are 
discussed, and the conditions are given 
under which the greatest percentage of 
accuracy can be obtained. With the Poul- 
sen arc the most serious error is due to un- 
controllable variations of frequency, which 
are continually occurring, and which may 
be a sudden change, and may last for long 
or for short periods. Several examples are 
given, showing that the probable error is 
about 1 per cent. for both methods so long 
as the wave-length is over 1,000 metres. 


Aerial Radiation.— 

de Bellescize con- 
tributes a lengthy article to La Lumiére 
Electrique in which he discusses methods of 
calculating the area of radiation from an 
antenna.  Hertz's theory indicates that at 
any point in the equatorial plane of an 
antenna the instantaneous values E,, H, of 
the electric and magnetic fields vary with 
the area formed by a curve having the 
vertical portion of the antenna as base and 
the instantaneous total value of the current 
in the antenna at different points as ordinates. 
In order to test this, de Bellescize had set up 


transmitting and receiving aerials at a dis- 
tance apart of over 16 miles. The theoretical 
areas were calculated and their squares 
compared with the indications of the measur- 
ing instruments. The results show that the 
assumptions made, that the horizontal por- 
tion of the antenna is a pure capacity and 
the loading coil a pure inductance, are sound. 
It is possible to compare the radiation of 
antennz having a vertical wire and any type 
of capacity area at the top. The method 
allows also of comparison of energy radiated 
by the same antenna at different wave- 
lengths. The necessary data for purposes 
of calculation are: fundamental wave- 
length ; current at foot of antenna. 
Sphere-Gap Discherge Voltages.— 

Mr. J. 
Cameron Clark and Mr. Harris J. Ryan 
presented a paper before the American Insti- 
tute of Electrical Engineers on “ Sphere-Gap 
Discharge Voltages at High Frequencies,” in 
which they described a series of experiments 
made by them to determine the values of 
steady, high-frequency, high voltages re- 
quired to discharge between 7-in. copper 
spheres, in air, at ordinary temperatures and 
barometric pressures. A 15-kw. arc genera- 
tor was used as a source of high-frequency 
sustained high voltage. The apparatus used 
in securing and measuring currents from 
85,000 cycles to 612,500 cycles is described 
in detail. The sphere-gap standard con- 
sisted of electrolytic copper spheres mounted 
on the ends of brass tubes in treated wood 
frames. Gap lengths were determined by 
means of calipers and micrometer screw or 
steel scales. The 123,000-cycle values locate 
a right-line relation for sphere gaps and dis- 
charge voltages, which when produced passes 
through the origin. The authors give the 
mathematical relation existing between the 
root-mean-square kilovolts and the gap 
length for frequencies between 123,000 cycles 
and 255,000 cycles. 
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High-Voltage Measurements with the Sphere- 
ар. — 


In a paper read before the American 
Institute of Electrical Engineers, Mr. F. W. 
Peek, jun., declared that a gap method 
of measuring high voltage is desirable 
in certain tests, since the gap measures 
the maximum point of the voltage 
wave. At high voltages the needle gap is 
unreliable, inconvenient, апа seriously 
affected by humidity. The sphere gap is 
free from complicated corrections and the 
curve is subject to calculation. The correc- 
tion for air density—that is, altitude and 
temperature—which has to be made wherever 
voltage is measured by a gap has been made 
for the sphere gap over an air-density range 
equivalent to that from sea level to 18,000 
feet elevation. A spacing three times the 
radius may be used without appreciable 
corona. An equation is given for calculating 
the sphere spark-over curves for various 
spacings, radii, air density, etc. The apparent 
surface gradient at spark-over, in the non- 
grounded case, increases with decreasing 
radius of sphere. Tables are given showing 
the spark-over voltages for different-sized 
spheres and different spacings, at sea level 
and a temperature of 25 degrees C. These 
give a standard curve which may be made 
to apply to any given altitude by means of 
a correction factor. Curves are given show- 
ing how well the measured values check with 
the calculated values. Curves should be 
calculated, it is emphasised, only when 
standard measured curves cannot be 
obtained. Over commercial range there is 
no variation due to frequency. The author 
believes that local over-voltage and not high 
frequency causes destruction of insulation. 
A non-inductive resistance should be placed 
in series with the gap to prevent oscillations 
and to limit the current discharge. 


Mast Construction.— 

In a Paper published 
in the Journal of the Institution of Electrical 
Engineers, Mr. C. G. Roach describes the 
erection of masts at the Post Office Land’s 
End Station, which was opened for traffic 
on December 1st last. 

There are two lattice steel masts, each 
205 ft. 6 in. in height and fitted with three 
sets of fourstays. Original ly it was intended 
that they should stand on porcelain feet, 
but owing to the high cost of such massive 
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insulators, which would have had to be 
specially made, it was decided to substitute 
concrete feet. The diameter of each block 
is 36 in. The blocks stand 18 in. high and 
are 36 in. in diameter, and there are three 
for each mast. The stay anchorages are 
formed of T-shaped blocks of concrete 
reinforced with ]-in. iron rods. Each block 
is estimated to weigh 18 tons. Running 
through the concrete at an angle of 45 degrees 
is a 14-in. iron rod, 9 ft. in length, threaded 
through a 6-ft. length of channel iron 41 in. 
by 2 in. by 4 in. at the lower end, and fitted 
with & 6-in. ring at the upper end to take 
the stay attachments. The stays are made 
of 24-in. steel rope. The topgallant stays 
have three block porcelain insulators, and 
the topmast and mainmast stays to each. 
The stays terminate at the ground anchors 
with a short length of crane chain and a 
special clamp, which admits of a fine adjust- 
ment by nuts and of a coarse adjustment 
by taking up a half link or a number of links 
in the chain. The masts are of triangular 
section, and will maintain their stability 
when subjected to a wind having a velocity 
of 80 miles per hour. The main members 
are composed of bent steel plates of uniform 
thickness and are connected end to end by 
suitable fish-plates. The braces are of 2 in. 
by 2 in. by } in. angle iron, and are fitted 
to the vertical members by two rivets at 
each end. Their lengths are: for the main- 
mast 5 ft. 113 in., topgallant mast, 4 ft. 3 in. 
Owing to the extreme length of the sections, 
70 ft. 10 in. main, 65 ft. 7} in. topmast, 
and 66 ft. 51 in. topgallant-mast, they were 
sent down in half-sections, each half-section 
being nested together for convenience of 
transport and erection. The moving derrick 
method was employed for the erection of the 
first mast, but in the case of the second 
mast this method was abandoned, and 
quadruple blocks taking a 4-in. manila rope 
were used instead. The masts will doubtless 
do all that is expected of them, but the cost 
of carriage and erection will probably prevent 
the perpetuation of that particular design. 


High Speed Wireless Telegraphy.— 

In connec- 
tion with the contract placed by the Post 
Office with the Marconi Company for erect- 
ing at Stonehaven a wireless telegraph 
station, which among other functions will 
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serve for communication at a speed of 100 
words per minute with a similar equipment 
to be installed by the Company at Culler- 
coats Wireless Station, an interesting demon- 
stration was recently given, with marked 
success, under the supervision of the 
Engineering Department of the Post Office. 
The matter has already been referred to in 
THE WiRELEss WoRLD, but in the July 
number of the Post Office Electrical Engineers’ 
Journal there is an interesting summary of 
the results of the demonstration. The 
stations chosen for the demonstration were 
Chelmsford and Letterfrack, in County 
Galway, a distance of approximately 550 
miles. For fast-speed communication 
Chelmsford served as the transmitting 
station and Letterfrack as the receiving 
station; no transmitting apparatus being 
installed at Letterfrack. 

The method adopted for the demonstra- 
tion was as follows : Dummy messages were 
prepared and Wheatstone slips punched 
from them by the Department; the slips 
were run through a Creed translator, thus 
giving typed copies of the messages corre- 
sponding in all particulars with the slips. 
The typed copies were taken to Letterfrack, 
where all checking was performed. The 
checking of speeds was, of course, done at 
Chelmsford. The messages were average 
commercial messages, with the usual pro- 
portion of plain language, figure, code and 
cypher. Over prearranged times Chelmsford 
at first ran through slips for fourteen-minute 
periods, separated by intervals of fifteen- 
minute rests. Early in the demonstration 
such good results were obtained, however, 
that these working and rest periods were 
altered to thirty minutes and five minutes 
respectively. This condition, under which 
the major part of the demonstration was 
conducted, was much more onerous than 
that first adopted, and constitutes probably 
the most thorough and severe working test 
ever applied to wireless telegraphy. 

At Letterfrack cylinders or parts of 
cylinders bearing the received signals were 
chosen for transcription as soon as they 
were taken off the machine, the object being 
to have written up about 25 per cent. of 
the messages transmitted and to distribute 
over the whole of the cylinders the messages 
chosen for writing up under conditions 
‘approximating to those which would be 


experienced in actual working. The demon- 
stration was spread over a period of four 
days ; the traffic particulars for the separate 
days are as follows :— 
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The only marked variation in receiving 
conditions observed during the demonstra- 
tion occurred on the first day. At times the 
signals would fall rapidly in strength and 
as rapidly rise to their normal strength 
again. The variation was not traced to any 
particular cause, but was probably due to 
some abnormal atmospheric condition about 
which little is known at present, and which 
affects generally all wireless systems. It 
will be seen that most of the faults occurred 
during this time. The grand totals compare 
not unfavourably with those obtained in 
ordinary line communication ; eliminating 
the first day’s traffic, the results are remark- 
ably good, and to those hitherto unacquainted 
with recent developments in wireless will 
come as а surprise. | 

Further short trials at higher speeds were 
made, of which particulars are as follows :— 
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It will therefore be seen that the system 
promises to be capable of maintaining 
speeds much higher than 100 words per 
minute. The possibility of actuating the 
transmitting apparatus from a distance will 
be obvious to all engineers, and when it is 
added that the Company has further demon- 
strated that the received signals canbe relayed 
over a considerable distance, the flexibility 
of the system will be recognised. It would 
be a rash individual who would attempt to 
predict the final outcome of this, the Marconi 
Company’s latest development in wireless 
transmission; it may mark an epoch in 
the history of telegraphic communication. 
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(Under this houding we propose to publish each month communications from our readers dealing with general 
engineering matters of various kinds in their applicatiun to wireless telegra hy, and we would welcome criticisms, remarks 


and questions relating to tho matter published under this heading. We 


aad statements of our contributor. } 


The Micrometer Screw Gauge and 
Thickness Gauge.— II. 


By M. V. R. 


In any kind of interna] combustion 
engine, if some idea of the temperature 
of the valve spindle can be estimated, and 
as the length of the spindle can be measured, 
then it is quite an easy matter to calculate 
the clearance to be given to any particular 
engine. 

As an example, take the case of an exhaust 
valve spindle whose length is бір. and 
whose temperature when the engine is run- 
ning is 280? F. Suppose the surrounding 
atmosphere is at a temperature of 80? F. 
Then, taking the coefficient of linear ex- 
pansion of steel at 0000006 per degree F. 
the amount the valve spindle would lengthen 
will be :— 

200 x 5 x 0000006 in.—6/1000 in. 
So that the clearance to give in this case 
would be 6/1000in. The exhaust valve 
is only taken as an example, it being equally 
important that the inlet valve should have 
the right amount of clearance, from an 
economical point of view if not as regards 
power. Some practical clearances are given 


below for internal and external valve 
spindles of diflerent lengths. 
` Length of spindle Clearance. 
in ins. Internal External. 
3 5/1,000 in. 4/1,000 in. 
4 6/1,000 in 5/1,000 in. 
b 7/1,000 in. 6/1,000 in. 
6 8/1.000 in. 7/1,000 in. 
8 10/1,009 in. 9/1,000 in. 


The ordinary thickness gauge would 
become rather cumbersome if 1t were 


o not hold ourselves responsible for the opinions 


constructed so that measurements could 
be made of, say, distances of over 1/16 in. 
with single gauges. 

For measurements over the above the 
thickness gauge is made in the form of a 
long tapered wedge and graduated on one 
side from 1/16 in. to 1 in. 


Supposing a foundation has been laid 
down and it is required to level up the 
machine resting on it. The machine is 
first levelled up on three packing pieces, 
two at one end, one under each corner of 
the bedplate, and one at the other end 
underneath the middle of the bedplate. The 
machine is then levelled up with a spirit 
level in the usual manner. 

The thickness gauge is now inserted at 
various points and the various thicknesses 
of the packing pieces can be ascertained. 
These are driven in so that they do not lift 
the machine off the three levelling packing 
pieces. In this manner the first level is 
kept, whereas in the ordinary method 
packing pieces are driven in at various 
points, and the machine will perhaps have 
been lifted } in. before a proper level is 
obtained, to say nothing of the number of 
times the level would have to be checked as 
the packing pieces are driven in. 

This thickness gauge is also very useful 
where two steam pipe flanges come together. 
It is essential that the two faces of the 
flanges shall come up square to each other 
before they are bolted together. With 
the thickness gauge the gap is very easily 
measured, as it can just be inserted and 
withdrawn and the distance read right off, 
whereas with an ordinary rule it would take 
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some considerable time to go all round the 
flange and measure the gap at various 
points. 


In conclusion, the following hints on the 
use and care of the measuring instruments 
may be found of value. 

The micrometer screw gauge when not 
in use should be kept in a suitable case. 
A small washleather bag is excellent for 
this purpose. 

Care should be taken that the gauge is 
never under any circumstances screwed 
up tightly, and if it is of the type provided 
with a locking ring it is best to lock the 
spindle after use in such a position as to 
leave a small gap between it and the anvil. 

The gauge should always be kept smeared 
over with a thin coating of oil. 

To obtain accurate results it is essential 
that both the faces of the gauge and their 
points of contact on the part being measured 
should be perfectly free from dirt, dust, 
congealed oil, etc. This latter point applies 
with equal force when using the ordinary 
thickness gauge. 

The above notes have been written, 
not with the intention of showing the full 
uses of the micrometer screw and thickness 
gauges, but simply to point out that these 
two instruments might be used more with 
advantage by engineers who are not in 
workshops, and also to show that small 
distances can be measured equally as well 
with a micrometer screw gauge as larger 
distances can be measured with a 12-in. rule. 


A New Division of the Inch. 


New denominations of standards, being 
equivalents to or multiples or aliquot parts 
of the imperial measure of an inch, have 
been made and verified by the Board of 
Trade, and it is notified in the London 
Gazette that they will become standards 
under the Weights and Measures Act, 1878, 
on and after November 1 next. 

According to the schedule of the new 
denominations the descriptive number of 
the equivalent of an inch is 15/0 B.G. 
(Birmingham gauge). The new numbers 
proceed by units down to 1/0 B.G., which 
equals -3964 in., diminishing thereafter 
from 1 B.G. (3532 in.) by units to 52 B.G. 
(00095 in.). 
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Wet Steam in Boilers. 

A fault frequently met with in steam 
boilers is the carrying over of water mechani- 
cally mixed with the steam, which water 
not only takes away heat without any useful 
effect, but when present in any marked 
quantity, itself becomes a source of danger 
and of serious loss in the engine. If steam 
rises from a surface of water faster than 
about 2 feet 6 inches to 3 feet per second, 
it carries water with it in the form of spray ; 
and when a fine spray is once formed in 
steam it does not readily settle against a 
rising current of very low velocity, as a 
current of 1 foot per second will carry with it 
a globule of water one-thousandth of an inch 
in diameter. 

The cause of priming may be either 
impure water, too much water, or improper 
proportions in the boiler. When a boiler 
is found to form wet steam with good water, 
carried at a proper height, it is a proof of 
wrong design. 

The amount of priming in different 
boilers varies greatly, and as yet there is 
not sufficient data to establish any definite 
ratio for boilers in ordinary use. The 
experiments of M. Hirn, at Mulhouse, 
showed an average of at least 5 per cent. ; 
Zeuner sets it down as approximately from 
74 to 15 per cent. 

The colour of a jet of steam near the 
orifice whence it is escaping is blue when it 
contains less than 2 per cent. of moisture, 
and white when it contains more. To 
determine quantity of water in steam, 
calorimeters are used. 


STRAY LEAVES. 


Simplicity in construction is the real 
touchstone of successful designing. 
* * * 


Learn to measure your days by the work 
accomplished father than by the hours 
put in. 

* * 

A man’s education should depend on his 
individual job. | 
* * 

Application of that which is really 
observed is the pathway to opportunity 
for the mechanic, and once he starts on the 
pathway, he will be surprised to find how 
elastic opportunity is. 


a ig ee Ыы, ушЫ E e e s 


300 THE WIRELESS WORLD 


The Wireless Press, 
Limited. 


ET us explain without any preamble 
that the name which figures at the 


head of this paragraph is now that 
of the Company formerly known as the 
Marconi Press Agency, Limited. To many 
of our friends the continuous expansion 
of Тнк WireLEss WoRLD has been an 
outward and visible sign of the development 
of the business of the Marconi Press Agency, 
and that expansion alone would have 
warranted the step which has just been 
taken. But this magazine by no means 
absorbs the whole of the energies of the 
Company, which, for some time past, has 
concerned itself with the task of making 
clear to the average layman, through the 
medium of sound, inexpensive books, the 
underlying principles of wireless telegraphy 
and their applications. 


In view of these developments it was felt 
that the name of the Company should 
more accurately reflect its many-sided 
activities, and arrangements have accord- 
ingly been made to change the name to the 
“ Wireless Press, Limited." The capital 
of the Company is being increased and the 
accommodation at Marconi House has been 
enlarged by the acquisition of spacious 
premises on the ground floor, facing Ald- 
wych, which are utilised as a publishing 
office and sale shop for the publications of 
the Wireless Press, Limited, including 
Tue WIRELESS WonLp, The Year Book of 
Wireless Telegraphy and Telephony, Hand- 
book of Technical Instruction for Wireless 
Telegraphists, by J. C. Hawkhead, The 
Elementary Principles of Wireless Telegraphy, 
hy R. D. Bangay, The Wireless Map of the 
World, Morse Code Cards, etc. Here visitors 
will be cordially welcomed and information 
will readily be given concerning all publi- 
cations dealing with wireless telegraphy 
and telephony. 


Marconi Company and the 
Chinese Government. 


HE statements which have appeared 

in the Press to the effect that a 

contract with the Chinese Govern- 
ment had been actually signed have led 
to erroneous statements being published 
in the Pekin newspapers that the Chair- 
man of the Marconi Company had stated 
that he had no knowledge of any contract 
whatever with the Chinese Government. 
This situation has given rise to some 
confusion in both countries. The Marconi 
Company therefore think it desirable to 
publish the following information : 


Negotiations have been pending between 
the Chinese Government and the Company 
for some time past for the erection of a 
number of wireless stations in China for 
internal and external telegraph services. 
On April 8th last the Chinese Government 
sent an official letter agreeing to authorise 
the Marconi Company to issue two million 
sterling five per cent. Chinese Bonds in 
payment of the proposed stations. This 
document was filed at the British Legation 
at Pekin, and the formal contract has been 
sent forward for approval and signature. 
The Company has every confidence that in 
due course the agreement will be signed and 
all mutual obligations fulfilled. 


The Marconi Wireless Telegraph Company 
of Canada, Limited, have found it necessary 
to increase their office accommodation, and 
the address of the Company is now Room 507, 
Shaughnessy Building, 137, McGill Street, 
Montreal. 

The Company’s manufacturing business 
has also outgrown its accommodation, and 
new works have been acquired in Rodney 
Street, comprising a three-storey brick 
factory building, which will provide excellent 
accommodation for the staff. 
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The Kingston Station, Buildings and Mast. 


ITH the installation of a wireless 

\ № station at Kingston, modern 

science and the inspiration of a 
bygone day have taken up their habitation 
in one of the most famous cities of Western 
Canada. This “ City of Limestone," as it 
has been called owing to the fact that its 
buildings are constructed of the beautiful 
rock on which their foundations rest, is 
situated on the slope of a promontory at the 
junction of Lake Ontario with the mighty 
St. Lawrence River. Very splendid it looks 
with its terraces of fine houses and public 
buildings which reach down to the water's 
edge, and the history of the city is as 
splendid as its appearance. 

Its foundation dates from the seventeenth 
century and was due to the efforts of that little 
courageous band of French, who, inspired 
with a loyalty which was nothing less than 
devotion to their Mother Country and to 
their king, the crafty, avaricious Louis 
Quatorze, determined to make the continent 
of America a province of France. 

At this time Montreal was nothing more 
than a stockaded post, but about the year 
1670 General de Fontenac, the French 
Generalissimo and Governor of Canada, 
decided to make it a permanent fur depót 
and secure its defence by erecting a stock- 
aded fort at Katarakoui. 


The Canadian 
Wireless 


Chain 


© & 


A New Link 


In 1673 his scheme was carried into effect, 
four days sufficing to build the necessary log 
fort, which was known as Fort Fontenac 
but renamed Kingston on its occupation by 
the English. 

This did not take place immediately ; for 
eighty-five years the French held it in pos- 
session, and during their occupation it 
progressed from a mere outwork to Mon- 
treal to be in itself a considerable township. 
Indeed it was worth taking when, in 
1758, the British General Abercrombie 
marched across the Canadian frontiers 
and commissioned Colonel Bradstreet to 
take the place by assault. On August 25th 
this was successfully accomplished and 
70 of the defenders, with M. de Moyan, 
the commander of the town, were made 
prisoners. 

For many years the outpost of Fort Fon- 
tenac remained forsaken, as it was only at 
the close of the American War of Indepen- 
dence that a party of American loyalist 
refugees chose to make a settlement there 


‚ та{һег than repudiate their allegiance to 


Great Britain. Henceforth the township 
was known as Kingston, and considering the 
occasion of its establishment no better name 
could have been chosen. Ever since the 
town has upheld its ancient heritage of 
loyalty and reverence for established custom. 
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The Operating Room at Kingston. 


Kingston now began to enlarge its borders ; 
it rapidly developed into a flourishing city, 
more as a commercial than as a military 
centre, although the old site of Fort Fon- 
tenac was set apart as a military outpost. 
A few years later Lord Dorchester conceived 
the idea that the town should be thoroughly 
fortified with bastions, ramparts, and towers, 
and should be made the capital of Upper 
Canada. The fulfilment of the plan did not 
take place till many years later ; not, in fact, 
until the war of 1812 had depleted the in- 
habitants of New York and Toronto and 
practically wiped out the city of Niagara. 

As a result refugees poured into Kingston 
until the city's population was almost 
doubled ; then a new fort, constructed of 
logs, was erected and named Fort Henry. 
Twenty years later the city defences were 
strengthened with stone bastions and Mar- 
tello towers. "These are standing to-day and 
are excellently well preserved. 

The greatest blow to the prosperity of the 
city was the decision in 1840 to remove the 
seat of Government to Montreal, but King- 
ston had already acquired fame as a centre 
of commerce and society sufficient to outstay 
the fleeting pomp of governmental power. 

In 1846 she became an incorporated com- 
munity; but despite this outward and 
visible sign of aggrandisement, her state was 
one of splendid isolation, for Montreal to the 
east and Toronto to the west are both over 
à hundred and seventy miles distant, and the 


only means of communication was in summer- 
time by steamboat and in winter by stage 
coach, for the railroad was not completed till 
several years later. 

Now railway, telegraph, and, latest of all, 
wireless, have brought her into touch with 
outside affairs and she can continue her róle 
as one of the most important cities of 
Canada. Her University is one of the finest in 
the Dominion. It was established by Royal 
Charter in 1844, and was named Queen's 
University, in acknowledgment of the Royal 
foundress. Kingston also boasts a Royal 
Military College, which is housed in a fine 
Norman structure which links together Fort 
Henry and Fort Fontenac. 

A feature of the town is its vast ship- 
building yards, which are the outcome of an 
industry originating in the yet struggling 
township ; for it was here that in 1812 the 
first Canadian steamboat was built and 
launched. 

The wireless station just completed by the 
Canadian Marconi Co. for the Government 
is of the standard 5:5 kw. type. A site has 
been found for it at Fort Henry: the masts 
are of the three section wood type, 185 ft. 
high, with a cross arm shackled aloft. The 
aerial has a natural wave-length of 600 
metres when in series with the secondary 
of the oscillation transformer, and earth 
system. The earth system consists of a 
number of zinc plates buried edgewise for a 
depth of 3 ft., and form a continuous circle 
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whose diameter is 65 ft., also a capacity earth 
is provided which consists of 2,000 ft. of 
copper netting. The Bradfield insulator is 
led into the transmitting room through a 
special porcelain bushing, this being neces- 
sary on account of the peculiar climatic 
conditions that exist. The machines are of 
the standard 5:5 kw. disc type of the Cana- 
dian Marconi Co. The generators are belt- 
driven from two 8 h.p. gasoline engines. 
The gasoline tanks are outside the building, 
and sometimes the weather is so cold—for a 


thermometer reading of 30 degrees below 


Zero is no uncommon experience at Kingston 
—that even within the building the pipes 
conveying the gasoline to the engines have 
been found within a few moments of use 
covered with ice to a thickness of over a 
quarter of an inch. The transmission wave- 
lengths vary from 600 to 1,600 metres, and 
the receiving from 300 to 3,000. The mag- 
netic detector is used as a stand-by, while 
the carborundum crystal has been found 
to be very efficient. Two oscillating trans- 
formers, so admirably designed that tele- 
phone transformer and battery find a place 
within the instrument itself, have been pro- 
vided in case of necessity. The one has a 
range of from 300 to 1,600 metres, the other 
from 1,600 to 3,000 metres. 

The opening up of this station completes 
another link in a great wireless scheme, for as 


soon as the stations at Montreal and Quebec 
have been rebuilt—and alreadv work on them 
has been commenced —one of the longest 
chain of wireless stations in the world will 
have been completed, and it will be possible 
to send a wireless message from Port Arthur 
to the other side of the Atlantic. Ж. 


Ottawa receives Time Signals 
from Washington. 


Listening to the seconds ticked off from 
Washington through the wireless telegraph 
apparatus recently installed at the Dominion 
Observatory was a feature of the meeting 
of the Royal Astronomical Society at Ottawa 
on April 23rd. Shortly before 10 p.m. the 
Arlington town signals could be distinctly 
heard throughout the hall through the gramo- 
phone which was connected with the wireless 
receiving instrument at the Observatory. 
At five seconds to ten the ticking ceased, 
and at ten o'clock a long stroke gave the 
striking of the hour. This corresponds 
almost exactly with the hour at the Obser- 
vatory. The lecture was given by Mr. C. 
P. Edwards, superintendent of radio tele- 
graphy for the Dominion, who delivered an 
interesting address, and many experiments 
demonstrating the modern use and value 
of wireless telegraphy. 


Erecting the Kingston Station Building, 
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SE ъ is now generally 
admitted, but the conditions which 
govern it are stil a mystery. 
In her lecture on “Sleep and Dreams," 
Dr. Lipinska makes the ingenious 
suggestion that it belongs to the same 
category in the psychic world as wireless 
telegraphy does in the material world. 
The hypothesis that telepathy only occurs 
between two brains which have been 
* tuned" to one another’s would appear 
to indicate the possibility of “tuning” 
artificially the brains of people who desired 
to hold communication with one another 
at a distance. It is worth recalling that in 
the early days of wireless telegraphy the 
sending of messages without wires induced 
some people to say “ Now we can begin 
to believe in telepathy,” but we can have 
no doubt that there is absolutely no connec- 
tion between them. We do not profess to 
understand the process of telepathy, but 
so far as we can see it does not appear to 
be conducted by a physical medium. 
* * * 


The Committee for  Radiotelegraphic 
Investigation of the British Association, and 
the Committee recently appointed by the 
Commission Internationale de T.S.F. have 
now agreed upon a programme of emission 
on the day of the solar eclipse on August 21st 
under which unique opportunities will be 
afforded for the investigation of strays and 
for the measurement of the strength of 
signals. According to this scheme, Bob- 
rouisk (2,500 metres), Paris (2,200 metres), 
Norddeich (1,670 metres) St. Petersburg 
(5,000 metres), and Nauen (9,400 metres) 
will each emit for two minutes in the order 
named from 10 h. 0 m. to 15 h. 30 m. Each 
station will emit once every twenty minutes 
from 10 h. to 11 h. 40 m., and from 13 h. 20 m, 
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to 15 h. 30 m. During the period of totality, 
i.e., from 11 h. 40 m. to 13 h. 20 m., they will 
each emit once every ten minutes. The 
signal for these will consist of the slow trans- 
mission of a characteristic letter for 10 
seconds, followed at intervals of 10 seconds 
by a continuous dash of 10 seconds duration. 

St. Petersburg is situated to the east of 
the central line of shadow, and during 
totality will emit a special system of con- 
tinuous signals, in addition to those de- 
scribed above. For one minute the same 
characteristic letter will be sent at every 
10th second. During the next minute 
another series of a characteristic letter will 
be sent at every 10th second, and so on. 

The adoption of a system of characteristic 
letters, for which ingenious arrangement 
Dr. W. H. Eccles is responsible, renders it 
unnecessary for observers themselves to 
record the time. Any two consecutive 
letters received automatical record the 
accurate time. Measurements by apparatus 
of precision will be made by observers from 
the Commission Internationale. The obser- 
vations made under the auspices of the 
Research Committee of the British Associa- 
tion will consist of the rough estimation of 
signal strength—íor the most part by ear, 
and. of the registration of strays by the 
method of graphic record. The complete 
programme of emissions will be executed by 
all the stations on the day preceding the 
eclipse, and, in the case of St. Petersburg, 
possibly also on the day succeeding. 

* * * 

Bombay, like all the principal ports in the 
world, is now fully served with wireless 
telegraphy equipment to meet present re- 
quirements, and this has been demonstrated 
in the work that has been carried out at the 
new wireless station on Butcher Island. 
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When wireless facilities were first given to 
Bombay it was in the form of a low-power 
station at Back Bay, and as the apparatus 
had a radius of only 200 miles the value of 
the station was not sufficient to induce a 
great deal of business. If a steamer 
approaching Bombay, for instance, wished 
to communicate with the station this could 
only be done when the vessel was within a 
comparatively few hours of land, but with 
the new station on Butcher Island a message 
can be sent to Bombay by a passenger on a 
steamer when she is almost two days’ 
journey from Bombay. A little over 600 
miles is the furthest distance at which 
Butcher Island has been able to “ pick up ” 
a steamer, but at Karachi there is also a 
wireless station with a radius of 600 miles, 
and as a steamer coming from home to 
Bombay enters the zone of the Karachi 
waves first, time may be gained by sending 
Bombay messages through Karachi. All 
these improved conditions have tended to 
increase the volume of “ wireless business " 
transacted at Bombay, and at the present 
time an average of thirty inward and 
outward messages are dealt with per day. 
The principal source of business comes from 
passengers on the passenger steamers travel- 
ling to and from Bombay, and business 
usually reaches its most brisk stage when a 
home steamer is in touch by wireless. 
Although the Butcher Island station is 
further away from the point of receiving and 
despatching messages—the Bombay Tele- 
graph Office—than the old station at Back 
Bay was, no appreciable time is lost in 
dealing with messages, as the station and the 
Bombay office are connected by cable. 
* * * 

The Butcher Jsland Station is under the 
control of the Indian Telegraph Department, 
but the officers stationed there are military 
officials. In accordance with a scheme 
decided upon some time ago to station 
military officials at all the wireless stations 
in India the change was first made at 
Bombay, and now three other wireless 
stations in India have been similarly dealt 
with. This fact precludes any particulars of 
what tests may be made at the Butcher 
Island station being given to the public, but 
it is understood that the work which is 
carried out day and night with the apparatus 
has resulted in some good distances being 
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obtained, and the usefulness of the station 
has been fully established. The wireless 
station in these latitudes which has the 
longest range is that at Colombo, but of the 
chain of ten stations which have recently 
been established in India, Bombay and 
Karachi are the most powerful. The other 
wireless stations in India are at Calcutta, 
Diamond Island, Jask Mergui, Port Blair, 
Sandheads, Table Island and Victoria Point, 


* * * 


The efforts to solve for the vision the 
problem or problems of space which the 
telephone. has solved for the ear bears a 
close enough resemblance to some of the 
problems in the wireless field to permit us 
to follow with sympathetic interest the 
endeavours which scientists are making to 
reach a practical solution. Hopeful results 
were foreshadowed in a communication 
made during the past month to the Academy 
of Sciences in Paris by Professor Lippmann 
on behalf of M. Georges Rignoux, who has 
devoted himself to this subject for many 
years. M. Rignoux has now devised an 
improved apparatus to which he has given 
the name of Telephote, and which is just 
a scale of shade and light. There is a 
transmitting and receiving apparatus con- 
nected by two wires. At the transmitting 
station a concave mirror throws the rays of 
a 200 candle-power Nernst lamp upon the 
object which is to be reproduced at the 
other end of the wire. Each point thus 
illuminated is shown through a magnifying 
glass upon a screen composed of cells of 
selenium metal, of which the electric 
resistance varies in accordance with the 
intensity of the light thrown upon it. An 
electric current is passed through this 
screen, and, thanks to the peculiar properties 
of selenium, is transmitted in varying 
strength according to the amount of light 
on each portion of the screen. The currents 
are transmitted over a wire to the receiver, 
which emits through a Nicol prism rays of 
light corresponding in intensity with the 
current received. These rays аге cast 
through a lens upon a revolving mirror, 
which reflects upon a screen a picture of 
the light and shade of the object at the other 
end of the wire, drawn in small rays of light. 
M. Rignoux claims to have succeeded in his 
laboratory in thus producing letters of the 
alphabet, and he is hopeful of further progress. 
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Maritime Wireless Telegraphy 


ocean disaster and shipwreck takes 

place more particularly during the 
winter months, and it is in accord with our 
prevailing suppositions of great storms and 
billows heaving mountains high to imagine 
that with the equinoctial gales the danger 
period of sea voyaging commences. But 
the reader of the daily Press has had enough 
evidence placed before him during the last 
month or so to disillusion him of this 
maritime fallacy, for it is rarely that so 
lengthy a catalogue of greater and less 
disasters has been placed on record. 

* * * 


The peril which the mariner probably 
fears most is that of the white floating 
mists which blot out the vision and subdue 
the sound, so that a vessel driving through 
a belt of fog is, as it were, a creature without 
ears and eyes. It was not to be supposed 
that this peril would be allowed to hinder 
maritime progress, and two recent inventions 
have helped very much to minimise diffi- 
culties of this nature. One is the Marconi 
Distant Control Apparatus, described in the 
June number of THE WIRELESS WORLD, so 
there is no need to dwell upon it here. The 
other is the Marconi-Bellini-Tosi Wireless 
Direction Finder. Only recently the Royal 
George arrived at Quebec from Avonmouth 
and reported that it had found this 
instrument of great advantage in enabling 
compass bearings to be taken of passing 
ships whose positions were determined 
within a few degrees, while the chief stations 
of Cape Race, Cape Rav and Father Point 
were located exactly. To illustrate how 
great is the need for such apparatus, it is 
only necessary to glance over the shipping 
intelligence for the last month or so, when 
it will be seen that several mishaps recorded 
would have been in all probability averted 
if the new apparatus had been more generally 
used. 


I T is а popular belief that the harvest of 


* * * 

From Sydney news was received that the 
Waipara, a steamship belonging to the 
British India Company, with 350 emigrants 


on board for Australia, had gone ashore on 
Hannibal reef, Torres Straits. The steamer 
Cyrena, bound from Sydney to Singapore, 
first received the call for assistance, and 
without delay went to the rescue of the 
distressed vessel. She was followed by 
H.M. surveying ship, Fantome, which already 
was in touch with wireless, and in response 
to the appeal of Captain Hutchinson, of the 
Waipara, took with her a quantity of 
potatoes and other provisions of which the 
passengers were greatly in need. Even- 
tually passengers and crew were rescued by 
these and other vessels which were brought 
into service by means of wireless. 


* * * 


A few days later the Royal Edward trans- 
mitted information by wireless that she had 
struck an iceberg some 100 miles east of 
Cape Race, but she is a big liner, and at the 
time of the collision was making little head- 
way owing to fog. Later she was able to 
report that, though damaged, she could still 
hold her own, and was in no need of assist- 
ance. Under careful seamanship she duly 
arrived in port. Information of this nature, 
it wil be readily understood, is greatly 
appreciated both by the liner’s owners and 
by all who are interested in the welfare of 
the vessel. The underwriters are reassured, 
for the conflicting rumours, which would 
otherwise certainly have been circulated, 
are avoided. 

* * * 


The Admiralty hospital ship Maine ran 
aground on June 17th, in foggy weather, on 
a rock at the south end of the Isle of Mull, 
which is some 24 miles from Oban. News 
of the accident was sent by wireless from 
Malin to Rosyth, and thence by telephone 
to Oban. When the intelligence reached 
Oban, the Princess Louise, an Oban excur- 
sion steamer, at once set out for Mull to 
render any assistance necessary. On arrival 
she found several destroyers from the North 
of Ireland and a cruiser standing by, and 
was signalled that her services were not 
required, and she returned to Oban. 
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On June 18th the North German Lloyd 
liner Kaiser Wilhelm II. came into collision 
with the Zncemore, a Liverpool cargo 
steamer, while navigating the Channel, and 
a serious disaster was narrowly averted. 
The liner was struck amidships, and holed 
below the water-line. As soon as the 
accident occurred prompt action was taken 
by the commander. The boats were swung 
out, but were not used as, on examination, 
it was found that the damaged vessel was 
capable of returning to port under her own 
steam, and the captain immedjately sent out 


The R.M.S. “ Royal George,” which has recently been equipped with the Marconi-Bellini- 
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worse than that, her position on this dan- 
gerous reef was one of extreme peril. She 
carried 84 passengers and a crew of 131. 
Immediately the distress signal was sent out, 
and the St. Mary’s and St. Agnes lifeboats 
went to her assistance. Two other liners, 
which were warned by wireless of the 
accident, were later informed that their 
services would not be required as the R.M.S. 
Lyonesse and the two lifeboats were in 
attendance. The work of rescue was not 
easy, for a dense fog blotted out everything 
a few yards off, and the only thing to do 


Tosi Wireless Direction Finder. 


a wireless message notifying the fact of the 
collision, and at the same time stating 
that the safety neither of the ship nor 
of the passengers was imperilled. The 
Incemore also despatched messages on 
her own part to the same effect, and 
later in the day both vessels were berthed 
in Southampton. 
* * * 

A mishap of a more serious nature was 
that which befell the Red Star liner Gothland 
as she was making a voyage from Montreal to 
Rotterdam. She struck the rocks near 
Bishop Lighthouse, Isles of Scilly, in the 
afternoon of Tuesday, June 23rd, and was 
badly holed forward abaft the bridge. But 


was to grope about in the hopes of coming 
in touch with the wrecked vessel. 

Captain McColl, of the Lyonesse, in his 
account of the disaster, makes one remark- 
able statement, to the effect that, though 
both rescue and distressed vessels were 
within a mile of Bishop's Rock Lighthouse, 
they could not hear the fog signal. This 
supports our contention that sound becomes, 
to the same degree, inaudible in a fog as the 
vision is restricted. But wireless fog signals 
and the Wireless Direction Finder are proof 
against the disturbing influences of fog and 
other adverse weather conditions, and so 
offer a safeguard which no mariner can 
afford to overlook. 
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Cingaleana 


By H. E. PENROSE. 


The Author has been a Marconi Operator for many years and has seen an infinite 
variety of life in many climes. He has besides the rare gifts of imagination 
and a facile pen, so that anything he has to write of his experiences makes 
interesting reading. Here he gives a few impressions of life in Ceylon. 


panied by the shriling of pipes and 

hoarse commands the anchor is cast 
in the outer harbour of Colombo. The big 
red light at the end of the breakwater casts 
a lurid glow over the white decks. Behind 
twinkles the tower light winking out the 
name of the town and the degree of latitude 
in measured periods of brief illumination. 
For an hour or so it is pitch dark, then, 
with the suddenness of a theatrical effect, 
the gorgeous Eastern morning breaks and 
the rise of the sun sweeps away the velvety 
shades and breaks through the lingering 
haze with darts of splendour. Out of the 
mist echoes the sound of a distant thug, 
thug, thug, heralding the approach of the 
company's launch, which comes into view 
with the house flag flying at her staff. All 
of the ship's company who are able take 
advantage of her coming to go ashore. 
The new comers are resolved to go sight- 
seeing, but to the ““ old stagers " the prospect 
of an idle day in a Madeira chair is the 
more inviting. To my mind for sheer lazy 
enjoyment Colombo is without rival. Settled 
in the shade of a low verandah with nothing 
to do but to watch the comings and goings 
on the high road before vou, there is ample 
opportunity to indulge your fancy, whether 
fantastic or artistic. Eastern life, with all 
its charm of colour and variety, is displayed 
on the high road. The blazing sun makes 
the solar topee and white ducks of the 
European who chances to be abroad gleam 
out in striking contrast to the bronze skins 
of the natives and their variegated clothing. 
Perhaps the most prominent passers by, on 
account of their numbers, are the rickshaw- 
wallahs. The rickshaw-wallah is ubiquitous 
and in his way energetic. Invariably he 
reminds me of that delightful character in 


Са: and with a rattle accom- 
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“ Midshipman Easy " who was “ all zeal.” 
Many a time have I been a sufferer from this 
zeal. He always knows better than his 
employer what to do and where to go. 
Protests are in vain. If there is any 
particular spot in the district which appeals 
to him he will take you there willy-nilly. 
For instance, on one occasion I hired a man 
who on half-days and holidays was wont to 
attend with his family a certain local place 
of worship. On my hiring his services for 
a ride I suggested that a visit to Lavinia 
would be pleasant, but he immediately 
nipped my programme in the bud and carried 
me whither I would not, namely, to the 
detestable little bamboo hovel of his worship. 

Western civilisation has been a bad thing 
for the rickshaw-wallah in introducing him 
to the effervescing delights of ginger beer. 
He has cultivated an infinite capacity for 
the beverage—at least, so it would appear 
from his constant request for “ baksheesh ” 
to procure himself this harmless drink. 
But my faith in him and his volubly ex- 
pressed partiality for non-inebriating drinks 
has been on more than one occasion severely 
shaken. Notably when I, with a party of 
friends, were constrained, by pure kindness 
of heart, to make our wallahs a donation 
for purposes of refreshment. They dis- 
appeared and we waited patiently in the 
heat. After a quarter of an hour’s strolling 
about we expected to find them returned 
to their posts so that we could resume our 
interrupted journey, but they were nowhere 
to be seen; nevertheless, we stood by in 
readiness. Immediately we were assailed 
by a swarm of itinerant merchants, photo- 
graphers, post-card sellers, seers, and the 
like. They swarmed upon us like bees 
round a honey-pot, and as there were only 
three of us we were unable to relieve our 


310 


feelings by kicking them, while our Cingalese 
vocabulary was not sufficiently extensive 
to enable us to emphasise our feelings. 
Presently we could stand it no longer, so we 
went in search of the truants and found.them 
befuddled in a bhang shop. They were not 
too incapacitated to walk, but it was an 
unsteady little procession of rickshaws 
that continued the journey. Talking about 
merchants reminds me of the great product 
of the Colombo market. It is the Cingalese 
elephant, which is sempiternal. The Cin- 
galee carves him in all sizes and various 
materials. You can buy him for the watch- 
chain or you can procure a magnificent 
two-foot specimen in ivory for the drawing- 
room, but if you do this you had better buy 
your specimen immediately on setting foot 
in Colombo, otherwise, before a week is out 
you will be so sick of the sight of the creature 
that you will never wish to be reminded of 
his existence. Of course, the Cingalee 
won't understand your feelings at all, 
for he considers you are created to buy 
elephants, and so firm is he in his belief 
that, if you should be handicapped with 
only a slight knowledge of the language 
and should find yourself in the bazaar at 
any time, the oily shopkeepers will under- 
stand promptly that you wish to purchase 
an elephant, and they will crowd around 
you elegant little trinkets on silver chains, 
great trumpeters on ivory pedestals, and 
tray after tray of them in assorted 
sizes. 

Unlike the majority of Eastern towns, 
Colombo has no official bazaar. Instead, 
there is the Pettah or native quarter, where 
the narrow streets are lined on either side 
with rows of low open-fronted booths. 
All day long a motley crowd surges through 
this Mecca of merchandise. People of all 
types and creeds, men, women, and children, 
jostling each other as they pass on from stall 
to stall. Here you will see Tamils and 
Mahratti from the South, Madrasees and 
fawning Bengali, and occasionally a man of 
finer physique and lighter colour indicating 
a visitor from Northern India. The aris- 
tocratic Brahmin passes the lowly Hindoo 
without deigning to notice his existence, 
such are the rigours of caste. The stalls of 
fruit are always of interest to me. They 
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contain such a weird medley of uncommon 
delicacies. There are mangoes and mangi- 
steins, bread-fruit and pampoi, cocoanuts 
and bananas, and almost invariably there is 
a chattie filled with the juice of limes hanging 
up by the door-post to keep cool. Progress 
in these crowded ways is very slow, however, 
and anon you are brought to a halt by some 
little naked youngster running up to claim 
baksheesh, or attempting to soften the 
heart of the good-natured Englishman by 
his shrill piping of “ Ta ra ra boom de ay,” 
to which he contributes something in the 
nature of a loud pedal or big drum accom- 
paniment by thumping his fat little sides 
with clenched fists. 

The brass-worker is sure to have a stall 
in the market. He is usually a sedate and 
hoary citizen very prone to a conversation 
with his fellows. You will see him gravely 
salute his comrade, then, with all the 
solemnity in the world proceed to prepare 
a betel chew. For this purpose he will 
produce a leaf, and on it, after careful 
calculation, spread lime, betel, and perhaps 
alittle spice. This is skilfully rolled together 
very much in the same way as a Spaniard 
rolls a cigarette, and then, the prelimin- 
naries of hospitality having been observed, 
the two will squat down together and 
discuss the questions of the day with much 
wagging of the head and hand gesture. 
All around, a perfect babel of sound continues 
without interruption. High-pitched voices, 
bargaining and chattering; hawkers of all 
descriptions plying their wares; the ringing 
of rickshaw bells and the shouts of their 
drivers, with now and again the dull rumble 
of ponderous native carts drawn by teams 
of oxen, which make their laborious way 
through the crowd and leave in their wake 
clouds of terra-cotta dust. Over all hangs 
the glare of an Eastern sun which pierces 
the shade of the palm trees, while the hot 
air is redolent of spices and garlic. 

Delightful, however, as these glimpses of 
Eastern life may be, they become intolerable 
when continued day after day ; so that the 
operator is as glad to leave them behind 
him on his call to the ship and to the 
sweet invigorating breezes of the sea as 
he was to have the opportunity of the 
experience. 
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Among the Operators 


[This section is devoted to recording items of particular interest to wireless telegraph operators.] 


We regret to record the death of Patrick Joseph 
Coffey, who was drowned in the Sabine River, 
Texas, on June 7th. It appears that about one 
hour before the vessel on which he was serving, 
the San Gregorio, was due to leave Sabine, Coffey 
obtained permission to visit the British ship 
Astrakhan in order to purchase some cigarettes, 
accompanied in a small boat by the bosun and 
carpenter. The party boarded the Astrakhan, 
and while Coffey was making his purchase his 
comrades visited another part of the ship, and 
within a few minutes heard a cry. They hastened 
to the side of the ship, and a life-preserver was 
thrown overboard, but Coffey was not scen again. 
From the fact that some tins of cigarettes were seen 
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in the water near the gangway it is surmised that 
in stepping down the gangway the operator acci- 
dentally slipped and so lost his life. 

Unfortunately the hand of death has been busy 
among operators lately, and has carried off two 
members of the staff of the Société Anonyme 
Internationale de Télégraphie sans Fil, of Brussels ; 
H. E. Jensen, of Aalborg, Denmark, who died at 
sea on board the s.s. United States after being 
operated upon for appendicitis, and R. T. Jenssen. 
The first named was still in his teens, and had been 
only twelve days in the Company'sservice. Jenssen 
was assistant operator on the 8.8. Kristianiafjord, 
and he died at the Norwegian Hospital, New York, 
on June l5th. He joined the S.A.LT. in May, 
1912, and had seen service on Dutch, Austrian, 
Portuguese, and Norwegian ships. His work 
and character were highly appreciated by all with 
whom he came into contact, and to whom the sad 


news of his untimely end has come as a great 
shock. 


* * * 


We wish to draw attention to the regulations 
published on another page relating,to the enrolment 
of wireless telegraph operators in the Royal Naval 
Reserve. British subjects between the ages of 
21 and 30 who hold certificates as wireless tele- 
graph operators, and who pass a certain physical 
standard are eligible for enrolment, which must 
be for a period of five years with the option of 
renewing for further service at the end of that 
period, during which an annual retainer of £10 per 
annum will be paid. After completing 20 years’ 
service a gratuity of £50 will be granted in lieu of 
pension. There will be special pay for the men 
when they undergo their annual training, or when 
called out for service in the Fleet; the kit will be 
supplied gratuitously and inducements will be 
offered to the men to keep it complete and in 

condition. The Admiralty’s offer is one 

which should appeal to wireless telegraph operators 

from many points of view, and we expect a ready 

response on the part of the latter. 
* * 


ж 
_ Of the average Marconi operator we сап 
justly say, as the High Sheriff of Surrey 
said of the late Jack Phillips : he keeps 


no ledger account with duty, he draws up no 
moral balance sheet with its nicely calculated 
less or more. This is a truth which is brought 
home to us by an incident on board the s.s. San 
Valerio, in which the Marconi operator, Mr. W. B. 
Goodsell, figured with no small credit to himself. 
While the vessel was lying at Tuxpan loading 
oil for Galveston, water was noticed in the fore 
peak. As this could not be pumped out several 
members of the ship’s company proceeded to the 
peak and unscrewed the manhole door with a view 
of ascertaining whether the strum-box was clear. 
All who descended the hole were unfortunately 
overcome by asphyxiation. A smoke-helmet was 
procured and Mr. Goodsell courageously descended 
the peak with the smoke helmet over his head. 
But those in charge of life lines were not satisfied 
as to his safety and they hauled him up. On 
reaching the surface again he said that he had tried 
to sling one of the bodies but had found it too much 
for him. A fireman named Hyde then took his 
place and slung all the bodics, which were brought 
up to the surface in a remarkably short time 
before Hyde himself appeared. By that time 
medical aid was at hand, but the efforts to bring 
the victims back to life proved unavailing, and their 
bodies were solemnly laid to rest the following 
morning. Of the dead, all that we need to say is 
that each man laid down his life in the heroic 
though vain attempt to save the life of a comrade, 
and their heroism makes the greater appeal to our 
admiration when we remember that they descended 
to an almost certain death without waiting to don 
the smoke helmet. 
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Contract News 


Orders have been received to equip the following vessels with Marconi Ápparatus:— 


Name. | Owners. Installation. 
N.W. Miller es .. | Norfolk and North American S.S. Co., Ltd. ‚. | 1} kw. and emergency 
S.W. Miller .. zs ws ys T ЕЗ " jj » » 
Dominion Miller T "T M bus js s 
Obnassi vs a .. | Elder Dempster Line . M m 
Campanella .. з .. | The Uranium Steamship Co., Dd. А ә 
Uranium  .. Ms ы» " Б е cs » » 
Principella . ee ee »9 ” e ee » 9» 
Herschd  .. "m .. | Lamport and Holt, Ltd. " s 
Holbein 


Euripides .. .. .. | О. Thompson & Co., Ltd. 
Glengyle a va .. | The Glen Line. 
Glemfjer .. Э Е i i f 


Glenlogan - T i5 „ёс, À » 
Mapacho  .. - ai Cia Sud Americana de Vapores " is 
Maipo és s vs - 9» Ss és £s T i 
Cachapoal .. - UM б 2 Уз i "m Ж vi 
Lebu i4 as ан 5 p АЯ n ds i А 
Tena .. P ca v - ў - га T Я » 
Manistee .. “з .. | Меввгв, Elders and Fyffes, Ltd. .. T .. | ¢ kw. and emergency. 
Manzanares - ©» - " " js єз - 5 »i 
Tortuguera . . » » » T » 
Miami . m, ” ” . » ” 
Barranca » ee »9 » 9 e ” ІДД 
Aracataca » » » . » » 
Chirripo ‚ ” » » » » 
Matina ” » 99 е 99 
Nicoya ” » » „ „ 
Pacuare | ” „ » ээ 9 
Reventazon » " » » » 
Gent . • » 9» ,» 

Changuinola » i ji lj kw. and emergency 
Motagua ee ee ee » » ” my » 
Carmarthenshire .. .. | Royal Mail Steam Packet Line > РА 
Pembrokeshire m ods 6% ГА s $$ » 


The following Vessels have been fitted with Marconi Apparatus since the last iesue of 
the **Wireless World." 


Name. Owners. | Installation. Cell Letters. 

North Star .. oe ..| Mr. Vanderbilt. . is es г “> ..| 2kw. and emergency; KYZ 
Erin .. ..  .. — ..| Bir Thomas Lipton Ө. жел ‚а 1} kw. and emergency) МОС 
Socotra - a ..| Peninsular and Orient Line .. v i3 “> h » MSJ 
Mount Temple T ..| Canadian Pacific Railway .. - а - Не „ (reft) MLQ 
Wayfarer .. we ..| Harrison Line . j - GCI 
Crown of Seville  .. ..| Prentice Service and Henderson v e as » T MTL 

kaia ©з в ..| New Zealand Shipping Co., Ltd. .. n "D - А МКО 
San Nazario "P ..| The Eagle Oil Transport Co.. ze » » MUH 
Ormara x js ..| British Yudia Steam Nav igation Co., ‘Ltd. Е bi i MVD 
City of Athens si ..| The Ellerman City Lino P Qs - is MVB 
Para Lightship à ..| The Brazilian Government m T T T" i kw.set .. — 
City о! Madrid. ..| Ellerman and Bucknall Line. . - P $3 kw. and emergency MTM 
Suwanee ӨР <a ..| Anglo-American Oil Co., Ltd. - F «s! a MIY 
Potomac T€ T aie 55 sí ex © e Ри $5 ” (refit) GLQ 
Sayonara .. ex ..| A. I Drexell Esq. .. id Pa T ..| » А MUG 


The Marconi Wireless Telegraph Company of Canada have received orders to install wirelees on three vessels — 
the S.S. Sharon, Sheba, and Durley Chine —which have been chartered by the Railway and Canals Department of the 
Dominion Government for service in Hudson Bay. They will be fitted at "Halifax with 1.7 kw. seta. 


Two wireless schools have during last month been fitted with 14 kw. apparatus for experiment purposes, the one 
is the Birmingham Wireless School and the other the Belfast Wireless Training College. 
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PARLIAMENTARY DIARY 


House of Commons, July 16th. 


Mr. John Burns informed Sir Henry 
Norman on July 6th that the Board of 
Trade, in consultation with 


ыан the representatives of the 
ш shipowners, have for some 


time been negotiating with 
the Marconi Company with a view to an 
agreement which, in the event of the 
Merchant Shipping Convention Bill becoming 
law, will ensure that the shipowners who, 
under that measure, will be required to 
have their ships fitted with wireless installa- 
tions will be able to obtain this service on 
reasonable terms. The agreement, which 
is nearing completion, will not, of course, 
impose on shipowners any obligation what- 
ever to obtain their installation from this 
particular company. When the agreement 
is completed he proposes to lay it before 
Parliament. 
* * * 
The Committee stage of the Merchant 
Shipping Bill was reached on July 14th. 
Clause 5 provides that vessels 
In receiving wireless distress 
Committee. calls shall proceed with all 
speed to the assistance of the 
persons in distress, unless they are informed 
from the ship in distress their assistance 
is not required, or it is “ impracticable, 
unreasonable, or unnecessary in the special 
circumstances of the case” to proceed to 
render assistance. 

Mr. Holt moved an amendment pro- 
viding that any ship proceeding to the 
assistance of another vessel in compliance 
with this provision should be entitled to 
receive from the owners of the other vessel 
payment of all expenses incurred, including 
loss of time. He contended that otherwise 
there would be great danger of vessels 
calling other vessels for trivial purposes. 

Mr. Burns said that till wireless was better 
known, till it was more generally adopted, 
till they had got a body of practice by means 
of which captains and others on the sea 
could have some guidance, it would be 
unwise to arrest in any way, for material 
reasons, the noble humanitarian impulse 
that had surrounded the introduction of 
wireless for the rescue of people in distress. 
He pointed out that the International 


Salvage Convention, held in Brussels in 
1910, came to the decision, “ No rescue, 
no pay.” That was a wise decision, and he 
took a similar view in this case. 

Mr. Holt withdrew the amendment. 


* Ф * 


Several questions were put to the Post- 
master-General in the House of Commons 
during the early part of July 


Imperial with regard to the Imperial 
eee wireless telegraph scheme. 
cheme.  Theinformation elicited from 
Mr. Hobhouse was that several of the 


masts of the United Kingdom installation 
have been erected, and a considerable 
amount of material has been sent out to 
Egypt. Material is also on the point of 
being sent out to East Africa, India, and 
Singapore. The Post Office, however, was 
not at present in a position to undertake 
the work of erecting the three remaining 
stations. 

The question was again raised on July 
16th, when the Postmaster-General was 
asked whether he had read a statement of 
the directors of Marconi’s Wireless Tele- 
graph Company that the slow progress the 
company had been permitted to make 
seriously prejudiced their interests. Mr. 
Hobhouse admitted that delay had occurred 
in proceeding with the construction of the 
Imperial wireless stations through difficulties 
which could not be foreseen, but some 
further delay had been caused by proposals 
submitted by the company for an improve- 
ment in the working arrangements. These 
proposals, which had been made for the 
purpose of increasing the efficiency of the 
installations, had to be carefully examined, 
and this had occupied an appreciable time. 
The chief difficulties now, however, had been 
removed or were on the point of solution. 
The arrangement for establishing direct 
communication between Egypt and India 
which was explained to the House on 
March 2nd necessitated some delay in con- 
nection with the acquisition of fresh sites in 
Egypt and India. The new sites for the 
Indian station had not as yet been formally 
accepted by the company. Work had been 
proceeding for some time on the construction 
of the masts for the English station, and 
the construction of the foundations for masts 
of the Egyptian station was about to be 
commenced. 
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Practical Hints for Amateurs. 


The Use of Trees for Aerial Masts. 
By SIR HANBURY BROWN. 


HE use of poles fastened to trees, 
| to serve as masts for a wireless 
aerial, may .possibly not be un- 
common among amateurs and those who 
operate with portable apparatus in the field. 
À description, therefore, of the arrangements 
which experience in breakdowns has taught 
me to adopt may be of service to others. 
As high up the trunks of two fir trees as 
was possible I fixed ladder poles, 30 feet 
long, thus obtaining masts 60 feet high and 
240 feet apart. The hoisting and fixing the 
masts up the trees was effected without 
difficulty by means of a couple of pulleys 
and a rope. It was a simple sapper's job. 
But the masts, when fixed, swayed with 
the tree tops in high winds to such an extent 
that the aerial wire, being of insufficient 
strength to stand the strain frequently 
broke, especially at the down-leads, in 
consequence of the alternate slackening 
and straining to which they were subjected 
whenever there was a high wind. To 
obviate this to some extent, the tree tops 
were stayed by iron wires to neighbouring 
tree trunks as far as possible, and a stronger 
wire was substituted for the original aerial, 
these being the obvious measures to take. 
But the storms of last winter being un- 
usually severe, the force of the wind acting 
on the tree-tops impressed itself upon me, 
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and I considered means of limiting the maxi- 
mum strain to which the aerial wire could be 
subjected. 

I decided not to fasten the halyards at 
the foot of both trees, but to fix only one of 
them and to fasten to the other a straining 
weight, so that the strain on the wire should 
never exceed that due to the straining weight 
plus friction, nor be less than the same 
weight minus friction. I also found it 
desirable to adopt this system for the stay 
from the top of one of the poles. 

I have now two aerials—a single wire 
aerial for receiving, a double one for trans- 
mitting. The stay from the top of the pole 
opposes the strain produced by the two 
aerials. The straining weight of each 
aerial consists of a box with two bricks in it. 
The pole stay weight consists of a box with 
four bricks in it. The friction of the pulleys 
and of the halyards against the boughs that 
they touch prevents any unnecessary easing 
of the strain for slight swaying in every 
light breeze. The arrangement is as in the 
sketch herewith. The two aerials Бер 
in the same vertical plane with one another 
is, I know, a defective arrangement. Some 
day I may arrange for the transmitting 
aerial to have a mast of its own so placed 
that the transmitting wire may be set at 
right angles to the receiving aerial. 
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THE AMATEUR HANDYMAN. 


A Receiving Station. 
By “ Клро " 


HE aerial of my experimental 

| receiving station is of the inverted 

L type, and consists of one No. 20 

S.W.G. phosphor bronze wire, 350 ft. 
long and at an average height of 70 ft. 

The receiving apparatus consists of an 
inductively coupled “‘ jigger,” secondary 
variable condenser, crystal detector and 
telephone. The primary of the “jigger” 
consists of 500 turns of No. 20 S.W.G. 
D.C.C. wire, wound on a cardboard tube 
4 in. in diameter and well coated with 
shellac, contact being made by means of a 
slider on the bared portion of the wire. 
The secondary is 100 turns of the same 
gauge wire on a tube 3 in. in diameter. 
The secondary variable condenser is of the 
sliding type, consisting of zinc plates with 
whole-plate negative glass as the dielectric. 
A large number of detectors have been expe- 
rimented with, but the type finally adopted 
is a silicon crystal with a blunt copper 
point lightly resting on it. This detector, 
used in conjunction with a double head 
telephone of 4,000" resistance, is ex- 
tremely sensitive, but requires very careful 
adjustment. 

The accompanying diagram shows the 
connections : 


{ 


— À 

With this apparatus good results have 
been obtained: Paris, Norddeich, Poldhu, 
and Cleethorpes being exceptionally loud 
and clear, whilst numbers of ship stations 
and other stations as yet unidentified 
are heard every day. However, I think 
even better results could be obtained if a 
larger “jigger” secondary were used, so 
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that only a small capacity would be neces- 
sary to put the secondary circuit in tune 
with the long wave stations, and a new 
“ jigger” has already been designed em- 
bodying this feature, and also having one 
end of the secondary well away from the 
earthed primary. 


How to make a Potentiometer. 
By E. H. GARDNER. 


Y experience with the potentio- 
MI meter which I have just made 

prompts me to describe it in the 
WIRELESS WoRLD for the benefit of those 
amateurs who have hitherto been denied, 
either by cost or difficulty of construction, 
the use of a potentiometer and cells. 

The potentiometer described here is 
intended primarily for detectors, such as 
tellerium-zincite, bornite-zincite, and should 
be used in conjunction with a weak, dry or 
léclanché cell. 


In the accompanying illustration, F is the 
graphite taken from an ordinary lead pencil 
and is held by the terminals BB of the push 
in " variety. A is а third terminal of similar 
type with the wood screw removed. The 
graphite is passed through the hole in this ter- 
minal and the screw adjusted until it slides 


easily along it. О, D and E are three termi- 
nals. Bis connected to C, and B' to E. A is 
connected to D by means of a piece of gauge 
94 to 40 copper wire, one end being soldered 
to the bottom of A. C and E then form the 
battery terminals, and D the variable. 
The graphite is obtained by soaking a lead 
pencil in boiling water for a few minutes ; 
it will then come out easily. The terminals 
are screwed into a piece of wood measuring 
about 8 in. by 2 in. by 1 in. The graphite 
must be scraped to make good contact with 


I have found no difficulty in making this 
potentiometer at very little cost, and it has 
worked well. 
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Among the Wireless Societies 


Birmingham. — Ап — Amalgamation.— 
Arrangements have been completed for 
the amalgamation of the Birmingham 
Wireless Association with the Scientific 
Society of the Birmingham and Midland 
Institute. The subscription will date from 
October in each year and will be 10s. 6d. 
This amount includes full membership 
also of the Scientific Society—+.e., the use 
of their rooms, scientific apparatus, photo- 
graphic dark-room, workshop, etc., also 
admission to all lectures. An aerial has 
already been erected and the transmitting 
and receiving apparatus will be considerably 
augmented. A list of all members who are 
definitely known as willing to join under the 
new arrangement has been sent to the 
Midland Institute, so that membership 
cards can be issued. Members who are in 
doubt as to whether they have been included 
should consult the list at Mr. Beresford’s, 
and if they have been omitted, notify him 
or the Secretary of the Wireless Association. 
The first official meeting of the joint. societies 
will probably be held the first week in 
October, a further notice of which will be 
duly given. 

* * 

Denstone College.—We are glad 
to welcome the club which has been formed 
among the students and masters of this 
college, which is known as the “ Denstone 
College Wireless Club." The Club has its 
headquarters at Rochester, North Staffs, 
and membership is restricted to students 
at the College and masters, the control 
being in the hands of & committee con- 
sisting of four senior boys and the Head of 
the School Science Department. Every 
day, from 6 p.m. to 10 p.m., a member is in 
charge of the station, which is for receiving 
onlv, but it is hoped before very long to 
fit a transmitting station. The Hon. Secre- 
tary of the Club is Mr. S. G. Fillingham. 

* * * 


Derby.— Visit to Sheffield—On the 
invitation of Mr. A. W. Ward, several 
members of the Derby Wireless Club 
journeyed to Sheffield on June 27th to 
Inspect his experimental wireless station. 


Mr. Johnson’s neat and compact station 
was first inspected, at which the signals 
even in daytime were quite loud and dis- 
tinct. Mr. Johnson showed a compact 
pocket set, all contained in a small ebonite 
tube 1$ in. in diameter and 41р. long. It will 
bring in Clifden’s long wave as well as short 
wave stations. The set comprises a tuning 
coil, potentiometer, condenser, and detector 
and gave as loud signals as the larger set 
(all ebonite insulated) which Mr. Johnson 
has as his permanent station, but the little 
tuning coil is wound in a special manner, 
making use of variometer effects. A 4 in. 
coil, with special break, working from 
12 volt accumulator, is employed for trans- 
mitting, and signals were interchanged 
with several local stations, a break-in 
system being employed by means of a 
special key. Mr. Johnson's “ power station ” 
attracted special attention, being constructed 
on the side of some steps, the last place one 
would think of looking for it. 

The party then proceeded to Mr. Ward’s 
station, where the first item of interest was 
the battleship mast, 126 ft. high, from which 
the aerial is suspended. The erection of 
the mast was not devoid of exciting inci- 
dents, and several greenhouses narrowly 
escaped total destruction, by the mast 
falling through a guy wire breaking. 

Mr. Ward’s instruments are all well 
made and his transmitting apparatus 18 
particularly efficient. It consists of a 
transformer worked from the mains, a rotary 
gap, large oil condenser, and jigger. The 
key is provided with large silver contacts 
and an oil break. Mr. Ward’s receiving 
range is an extensive one and Pola happened 
to be working vigorously while the visitors 
were listening in. Cleethorpes 10 p.m. 
weather report was overpoweringly loud 
and portions of it were read at a distance of 
18 ft., the 'phones being laid on the table, 
and no magnifying devices being employed. 
A “ Bassano " and another penkon detector 
were used in turn. А break-in system is 
not employed, but one movement of the 
change-over switch changes from trans- 
mitting to receiving, and at the same time 
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stops or starts the rotary gap. The same 
switch operates a Morse sounder, which 
has been adapted to cut out the detector 
when sending, which it does most effectively, 
all ill-effects on the detector while trans- 
mitting being avoided. 

The address of the Derby Wireless Club 
has been changed from 47 Full Street to the 
Mechanics Institution. 

x * ш 

Liverpool.—A meeting of the Liver- 
pool Wireless Association was held on 
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simply soldered to each tin for the con- 
nections. The question of the design of 
indoor aerials was also under consideration, 
and good results reported. 


X * * 


Newcastle-on-Tyne. — Coupling and 
Syntony.—Mr. A. W. Bridges delivered an 
interesting lecture on “ Accumulators," at 
a recent meeting of the Newcastle and 
District Wireless Association, and at another 
meeting Mr. C. M. Denny dealt with the 


This station is owned by Mr. A. W. Ward, of Sheffield, and is said to be one of the best 


equipped private stations in this country. The photograph was taken on the occasion of the 


visit of the members of the Derby Wireless Club. 


The familiar cover of the “ Wireless World” 


is seen at the left of the operating table and the Wireless Map of the World is on the wall. 


July 9th, when the subject under discussion 
was ' Crystal Detectors" introduced by 
Mr. J. Bolton, who gave the results of some 
tests he had had made recently with various 
crystals, including telurium. A member 
reported that he was obtaining excellent 
results from home-made variable condensers, 
consisting of two empty “ tins," one sliding 
inside the other, each tin being previously 
dipped in insulating varnish, a wire being 


subject оѓ“ Coupling and Syntony." Taking 
as an analogy two pendulums suspended by 
a string and by frequent use of the black- 
board his hearers had no difficulty in fol- 
lowing his treatment of the subject. Later 
in the evening Mr. Denny also dealt 
with “ Magnetism and Electricity " from 
an elementary standpoint for the benefit 
of the younger members of the Associ- 
ation. 
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Newport.—Coupling.—At a meeting of 
the Newport and District Wireless Society, 
held recently, the aerial at Mr. T. K. 
Jenkin’s station was temporarily led into 
the Garn School Room, and demonstrations 
were given of the efficiency of various types 
of coils, from which it was gathered that the 
loose coupling of the “cheese box" type 
gave far better results in distinctness of 
signals and sharper tuning than the other 
tvpes experimented with. Coils wound by 
Messrs. Taylor, of Cardiff, Bufton of Llan- 
drindod, and Bailey of Newport, gave good 
results in the order named. It was held 
from the experiments carried out and the dis- 
cussion which subsequently followed that 
considerable progress had been made by 
the members of the Society in solving the 
problem of the most efficient coupler for 
use In amateur stations, and there is no doubt 
that as the result of this meeting some 
valuable ideas will be put into practice during 
the coming months, both in portable and 
stationary apparatus. It is interesting to 
note that the Garn School, where the meeting 
was held, is 1.200 feet above sea level, and 
no doubt the excellence of the results ob- 
tained was due in a large measure to this 
fact. 

А visit was paid to the South Wales 


Wireless College on June 27th, at the 
Invitation of Mr. J. R. Schofield, when 
the members inspected the apparatus 


installed there and listened to a lecture 
on Wireless telegraphy by the College 
instructor, Mr. Н. E. Wright. 

* * * 


North Middfesex.—At a meeting of 
the North Middlesex Wireless Club held 
on July 6th, the chairman, Mr. R. J. 
Durrant, gave an interesting paper entitled 
“ Leaves from an Amateurs Note-Book.” 
In the early days, when amateur stations 
were few and far between, such a thing as 
Jamming was unknown. 

He had tried various kinds of detectors 
and found silicon and brass to be as good as 
any. At one time he had experimented 
with kite aerials, but although the results 
were good, this form of aerial was un- 
doubtedly more trouble than it was worth. 

He described how one night he and 
several other enthusiasts made their way 
to the top of Parliament Hill with 700 feet 
of 22 S.W.G. enamelled wire on a reel, 
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and a large box-kite. They were eyed 
suspiciously by a policeman, but owing to 
the late hour were spared the attention of 
& curious crowd. After some time they had 
700 feet of wire up and some severe shocks 
were felt on catching hold of the wire. The 
long wave stations were very loud, Nord- 
deich particularly fairly shrieked in the 
'phones. It was then decided to wind in 
some of the wire, and when some 200 feet 
were hauled in there was a sudden “ click ” 
and 500 feet of copper wire and a perfectly 
good box-kite disappeared in the darkness ! 
This was not surprising, as the wire was 
much too thin for the work. 

Coming to the transmitting part of the 
station, Mr. Durrant showed that he had 
got very good results as regards distance, 
having transmitted to St. Albans from 
Cricklewood on a large motor ignition coil. 

Mr. F. Hilton next lectured on the Mar- 
coni ships 14 k.w. set. 

The Club held another successful gathering 
at Shaftesbury Hall, Bowes Park. The 
president, Mr. A. G. Arthur, was in the 
chair, and in opening the meeting remarked 
that he was gratified at the good progress 
the club had made since its inception, but 
that he would not be satisfied until the club 
numbered at least 100 members. He also 
mentioned that, being a young club, they 
were being watched, and their doings criti- 
cised, by the older clubs in the wireless 
world, and so he urged all members to at all 
times endeavour to uphold the dignity of the 
club, and when conducting their operations 
and experiments one with the other to use 
every precaution against interfering with 
other experimenters, and to act at all times 
as became members of the North Middlesex 
Wireless Club. 

The Hon. Secretary of the club is Mr. 
E. M. Savage, Nithsdale, Eversley Park 
Road, Winchmore Hill, London. 


* * * 


Nottingham.—At a recent meeting 
of the Nottingham and District Wireless 
Society it was reported that permission 
had been obtained for the society to erect 
an aerial on the Mechanics Hall, Nottingham. 
The strength of the society is gradually 
growing, and all local amateurs who are not 
already members should communicate with 
Mr. J. H. Gill, 16 Premier Road, Gregory 
Boulevard, Nottingham. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions on technical and general problems 
that arise п the course of their work or in thew study to Mr. H. Dobell, 


21 Maltese Road, Chelmsford. 


Such questions must be accompanied by the 


name and address of the writer, otherwise they will remain unanswered. 


А. C. (Christiania). —If {оч will send us your full address 
we shall be pleased to вооа you a reply by post: your letter 
is too long to be answered in these columns. 


J. G. C. (Leeds). —How can I make a telephone trans- 
former for using low-resistance 'phones on a high-resistance 
combination detector (Zincite, Bornite) 

Anewer.— Buy a second-hand ignition coil such as is used 
for motors ; the condition of the make-and-break does not 
matter, as this would be short-circuited, and even if the 
coil is broken down (so far as its ordinary use is concerned) 
the insulation may be quite good enough for use as a 
telephone transformer. You would, of course, use the 
thick-wire winding in your telephone-circuit, and the 
thin-wire secondary winding in the crystal circuit. 


M. W. M. (Wandsworth).—Is there any technical reason 
for the micrometer gap on the multiple tuner having & 
left-hand thread ? 

Anawer.—lt is à common practice among instrument 
makers to make the thread of a fine adjustment left-handed. 
It is partly with the idea of making it “ fool-proof." That 
is to say, if an unauthorised or careless person attacks such 
an adjustment, he will probably try to unscrew tho lock-nut, 
with the result that it would “ jam " more tightly, and the 
adjustment would remain unaltered. In any case, it 
" makes him think," and he is brought to realise that the 
adjustment is a fine one and an important one—for instance, 
in the micrometer gap, if the gap is accidentally shorted, 
important signals might be entirely missed. 


А. L. (Canterbury). —I have tbree aerials, one pointing 
north, another east, and the third west; each are 85 ft. 
high and brought to one pole at the highest end, and about 
200 ft. span. Each aerial, although about the same length, 
has a slightly different wave-length, but when all three 
are connected to the tuner much less inductance is required, 
and the signals are much louder than with each aerial 
separately. Would I get still louder signals if I made 
the capacity of each aerial exactly the same by more or 
less wire in air, or by small inductance on two of the acrials 
to make all three equal? Which is the better method ? 

Answer.—We recommend you to adjust the aerials 
themselves so that they all have the same wave-length, 
though if aa they stand they do not differ by more than 
a very little, the improvement will not be marked. Natur- 
ally you get better signals and tune with less inductance 


when you join them all together, for you are adding greatly. 


to the capacity of the aerial and reducing its inductance, 
во that the addition of a tixed amount of tuning inductance 
has a much greater effect on tho wave-length. See numerous 
recent answers. 


О. Т. X. wants to know how he can arrange so that while 
transmitting (with the telephoncs on his head) he can 
listen to his signals as they leave his aerial, во as to be able 
to tell whether the note is clear and the signal steady aud 
strong. He refers particularly to a ship-installation. 

Answer.—We think it would be easy for him to rig up a 
little circuit (using, say, photo-negative plates na con- 
denser) tuned to somewhere between the 600 and the 300 
metre waves, so as to be about equally well in tune with 
whichever wave he was transmitting on, and to put a 
carborundum orystal across the condenser with a change- 
over switch, by which the telephones could be put in series 


with the crystal while he is sending. On the other hand, 
we fear he would be likely to get into trouble with the 
authorities if he did во, because one of the advantages of 
the ''earth-arrester gap” is that the operator can be 
listening all the time for the other man to break in, 
whereas if the telephones were 8witched ou to the circuit, 
as suggested, this would be impossible. 


D. G. N. (Broughty Ferry). —(1) With an aerial 30 ft. 
high and 45 ft. long (twin wires) would I be able to receive 
up to 500 miles? (2) Do neighbouring trees seriously 
affect the aerial if they do not actually touch? (3) I 
propose having two leading-in wires coming perpendi- 
cularly from the aerial and joining each other at the foot 
of the mast. Will this be satisfactory ? (4) Is a Post 
Office license necessary for a receiving set only ? 

Answers.—(1) All depends on the power of the station 
which is at 500 miles: or, rather, not “all,” since much 
depends on your circuits, your detector, and your skill. 
It is wonderful what can be dono with a tiny aerial if the 
most is made of it. We have received good. signals from 
Canada on an aerial no bigger than the one you propose : 
we do not think you will do this, but you might certaiuly 
get your 500 miles. On the other hand, we strongly 
advise you to increase both height and length of your 
aerial if possible things are made much easier by doing 
this, and it cannot fuil to increase your range. 

(2) Trees are apt to have a serious absorbing effect, 
especially at a time when they are full of sap. 

(3) We are inclined to advise you to lead-in by the two 
wires from the far end of the aerial, so that the Jeadingin 
wires slope away from the mast and are longer than they 
would bo if taken perpendicularly down. 

(4) Certainly. 


“Ion” (Devonport) has only known THE WIRELESS 
WORLD since last April, and on trying to get back numbers 
containing the Instructional Articles has failed to do so. 
He should write te the publishers at Marconi House, Strand, 
London, W.C., or he can buy the “ Elementary Principles,” 
which are an enlarged and revised form of the articles from 
the same source. 

He wants to know: Using silicon-platinum detector, 
need he use a battery and potentiometer? No. Will a 
lamp-glass coated with tinfoil outside, with a sliding 
wooden plug coated with tinfoil, do for the variable con- 
denser across secondary of jigger ? Yes, if of the proper 
Size: he can calculate the capacity roughly by the usual 
formula (seo answeg to C. F., in May, 1914, number), and 
likewise the inductance of his secondary (see answer to 
H. E. A., in same number), and then see if these combined 
give somewhere about the wave-lengths he wants to receive. 
Also, he wants to know if a dozen old quarter-plates inter- 
leaved with tinfoil will do for a blocking-condenser (which 
is really the telephone condenser). He had better arrange 
plugs so that he can put in 4, 8, or 12 plates as desired. 
He can get a 60-ft. aerial, 25 ft. high, and wants to know 

auge of wire and how many wires; 3/22 stranded silicon- 
бош would be good, or single No. 16 or 18 copper would 
do, but would not be nearly so strong. As he wanta to get 
long-wave stations, he had better make it a 4-wire aerial. 


V. Н. К. (South Africa) gets ships over 1,000 miles off 
at times, and consistently gets them over 500 miles off, so 
it is evident that his apparatus is in working order. It is 
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connected up aa in Fig. 69 of the “ Elementary Principles.” 
His ono trouble is “ atmospherics,” and we fear they are 
likely to remain so—for they are always bad in hot climates. 
From his description, we gather that he has a series con- 
denser in the aerial-circuit (as shown in the diagram men- 
tioned), but on the other hand he says, “ I use two variable 
condensers in parallel with primary and secondary ": so 
we do not quite know which arrangement he has got. 1f 
he has got a series condenser, he should shunt this direct to 
earth by a long highly-inductive shunt, so as to keep his 
aerial discharged: e should go in for very accurate 
tuning, and use very loose coupling between primary and 
secondary. The “ balancing" methods of which he has 
heard are hardly suitable for amateur use, but he might 
try one of them, consisting of two carborundum orystals 
connected in parallel, but in “ opposition," so that if the 
atmospheric comes through both of them, it will produce 
much less noise in the telephones than it would ordinarily. 
But V. H. K. must understand the action of carborundum 
thoroughly before he tries this: he should read the “ Ele- 
mentary Principles" and also our reply to E. N. E. in the 
May, 1914, number. See also reply to R. S. W. in this 
present number. 


L. H. (Chester) has a double-slide tuning coil 12 in. by 
44 in. of No. 24 wire, a silicon-gold detector, 1.500 ohm 
telephones, a good earth connection, various condensers, and 
an aerial about 35 ft. high: but as yet he has not even 
heard Paris. He suggests it is partly the fault of his aerial, 
which “ comes back on itself ” and goes to instruments only 
8 ft. below the '' free end," so that the two parta, go and 
return, are quite close to each other. This certainly is 
very bad, and L. H. should change it at once. If he wanta 
to keep the instruments where they are, we adviss him to 
lead in from the end above them, even though it makee 
the total length of aerial much smaller. But even with 
his present acrial we cannot help thinking there is some- 
thing wrong somewhere else, if he cannot get Paris at all; 
for even if his aerial is inefficient, his tuning-coil is plenty 
for the purpose, and a properly tuned circuit will give 
Paris on a few feet of stair-rod. We suspect his detector 
and his connections —he gives us no clue as to the latter. 
Or—is he sure that his telephones are in working order ? 
But the odds are that it is the silicon at fault. Answers 
to his other questions :—leave all the wires quite separate 
all the way (free end and all), tili they join to lead in; 
don't worry about indoor aerial until you have got results 
with the outdoor ; with the indoor acrial it would certainly 
improve signals to extend out of doors to opposite house ; 
you might lead in about centre—at your instrumenta, say. 


F. L. (Chipping Norton). —(1) I have made an oscillation 
transformer as described by Mr. A. L. Megson on page 104 
of The WikELESS WonLD, but I do not get strong signals 
with it and fail to get the four-volt lamp to light up when 
placed in earth or aerial lead. The lamp burns brightly 
when in the primary. (2) I hear a station working every 
night at 8 to 8.20, and another with a very high note at 
8.45 p.m. Can you tell me what stations they are ? 

Answers.—{1) The fact that your tuning-lamp fails to 
glow at all when in the earth-lead is an indication that 
your primary circuit is not properly in tune with your 
aerial-jigger-accondary-earth circuit. The fact that it 
glows brightly when put in the primary circuit is no 
indication of anything of interest, except that the lamp 
is in good order. The earth-lead is the correct place for 
it, since when you are in tune it is here that the greatest 
current flows. 

(2) Quite impossible to say who these stations mny be ; 
why do you not know their call-letters and look them up 
in the “Year Book" ? Perhaps you get them, and 
no others, because they happen to be very near or very 
powerful, and your receiving apparatus and aerials are 
only good enough for very strong signals. On the other 
hand, it may be that theee are the only two stations 
which are sending on waves suitable in length to be tuned 
to by your apparatus, What about that iron building 


which you mentioned, and which we referred to in a pre- 
vious number? Have you taken care that your aerial 
is not running too near metal-work ? 


C. F. has a two-wire aerial, 30 ft. high 20 ft. long, 6 ft. 
apart, of No. 14 bare copper wire, & carborundum detector 
with battery and potentiometer, telephones of 2,000 ohms 
resistance, a tuning-inductance on hardwood tube, 7 in. 
long, 3 in. diam., wound with No. 22, and a variable con- 
denser of three movable and four fixed plates (copper) 
separated by glass. He asks us if his outfit is all right, and 
gives the following diagram of connections. 

We have no fault to find with the aerial, or the detector, 


spal 


Talep honres. 


or the telephones : he does not say the size of his condenser 
p 80 we cannot give an opinion as to what use it will 

: his tuning inductance is too small to give him the long- 
wave stations, and the hardwood cylinder should be soaked 
in parafin-wax. But most important of all, where did 
C. Ё ever sec us recommend a diagram of connections such 
as he gives? Or where сап he find it recommended in, 
вау, the “ Elementary Principles?” If he looks at Fig. 66 
of the latter, he will find a diagram somewhat like it (only 
a little worse), and he will sco that its badness is explained 
just below it, and the good connections shown and ex- 
plained. 


J. C.—We have no time to work out your various pro- 
blems: but we can give you some hints, with pleasure. 
In the first place, your telephones, of 260 ohms each, are 
enough to account for your comparative failure. You must 
either get a pair of high-resistance telephones specially 
designed —diaphragm and all—for crystal working, or you 
must use some kind of induction-coil (a motor-car ignition- 
coil would do) as a telephone-transformer for your low- 
resistance telephones. Now, as to tuning and your circuits 
generally. Your best plan to begin with is to adopt the con- 
nections shown in Fig. 6 of the article you refer to (Mr. 
Gantlcy's, in March, 1914, number) until you have managed 
to get various distant stations : then you can go on to more 
complicated circuits. The first thing you should do is to 
get your Paris signals and find out where he tunes on your 
coil. If his signals are во strong that it is difficult to say 
where the tuning-point is, you can shunt your telephones 
with a variable resistance, so aa to weaken signals till you 
can only just hear them—then you will be able to see how 
they change as you alter the tuning. You must not expect 
to get sharp tuning from Paris, especially as he is во near : 
but still, these results will show you about how you stand 
with regard to the amount of aerial-tuning inductance— 

ou will know that for other stations of the same wave- 

ength you will require the same inductance, and so on. 
Af you find Paris gets stronger and stronger as you put more 
and more of your 12 in. inductance in the aerial-earth cir- 
cuit, then change to your 20 in inductance. For the 
longest-wave stations you may even require to put both 
inductances in series. M. Corret is quite correct in saying 
that the use of a “ loading coil” in a two-circuit receiver 
“ loosens the coupling " : you will see what he means if you 
read our answer to H. C., in the April, 1914, number. ў із 
also true that a variable condenser “ across the sliders of а 
two-slider inductance ” has a somewhat similar effect 
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we do not recommend it, except when it is impossible to 
get enough inductance to tune the aerial-circuit without it, 
and even then we warn our readers that the arrangement 
is only a makeshift. 


J. К. Н. sends us particulars of his receiving station 
His apparatus seems quite well designed and well-connected 
—comprising а receiving jigger with a change-over switch 
in the aerial-circuit to put the aerial-tuning condenser either 
in series—to shorten the wave-length—or in parallel to 


ше it. 
e asks us to estimate the wave-length which he may 
hope to tune to with his arrangement : the most important 
point is the range of the jigger-secondary, and here 
although he gives the condenser-value (maximum of :002) 
he gives only the actual length of the secondary wire— 
130 ft. of No. 26. Now, unluckily, the inductance of this 
will vary greatly according to the aize of the former on 
which it is wound, and he gives no indication as to what 
this may be. We advise him to work out the inductance 
one of the usual formuls, and then combining this with 
his known value of capacity, he can calculate the approxi- 
mato maximum жатыш. He asks how the calculations 
are arrived at for putting oondensers in series and parallel. 
This is a complicated matter, and in the first place it is 
pretty well certain that J. K. H. does not know what the 
capacity of his aerial itself is, and as the whole matter 
depends on this, we think he will have to depend on prac- 
tical resulta. 

His last question is why the coherer has fallen out of 
general use. This is because it is far less sensitive than 
modern receivers, and requires more expert adjustment: 
also, it is not well adapted to “ sharp tuning " and does not 
work well on the modern highly-persistent waves: also, 
it cannot distinguish—as the human ear can—between at- 
mospherics and the musical note of modern signals. Ita 
one advantage is that it easily works a recording apparatus 
such as an Inker (of course, through a relay), whereas the 
various orystal and valve and magnetic detectors have to 
29 сора by particularly sensitive relays before they can 

o 


L. D. (Nice).—(1) What is the name of the station 
which sends in English almost every day at 11 aim. à 
number of letters and figures followed by news? (2) With 
the receiving sots shown in Figs. 1 and 2, why do I always 
get the best signals in (1) with the largest possible capacity 
(with m.f. 0°04), and in (2) with the smallest capacity ? 
(3) How can 1 get Clifden ? 

 Anatcers. —( i) It is contrary to our custom to give this 
kind of information, for in many cases this might involve a 
breach of confidence, and we must make a definite rule. 
(2) In Fig. 2 you have the orthodox “ jigger ” connections, 
giving you a secondary circuit which is a closed oscillatory 
circuit with a variable inductance and a variable capacity : 


i Fig l. i P» 


the crystal detector (in series with telephones) being 
merely shunted across the condenser. Thus the condenser, 
in this case, is part of your oacillatory circuit. Now, for 
& given amount of energy at your disposal. the smaller 
this condenser is the higher will be the voltage to which 


i* is raised by the signals—taking for granted, of course, 
-hat as you reduce the condenser you adjust the inductance 
so as to keep in tune. The higher the voltage produced 
across your condenser by the signals, the louder will be 
the sound in the telephones, since the crystal may be 
looked on as а “ potential-operated " detector. That is 
why a crystal jigger has a large inductance and a small 
variable condenser. In Fig. 1, on the other hand, you 
have no closed oscillatory circuit, for in series with your 
condenser you have put the high-resistance crystal, which 
pute too much resistance in the circuit to allow it to 
oscillate. Therefore the only true oscillating circuit is the 
open one formed by the inductance of your secondary coil 
and ite self-capacity ; your crystal (in series with telephones) 
is shunted across this o oscillatory circuit. Your 
condenser, in this case, mes really a “telephone 
condenser ” instead of a tuning condenser for your oscil- 
latory circuit, and gives the best results at a value which 
deponds on your telephones and on the spark-frequency of 
the transmitting station. 


W. M. (Finchley) —I was interested in your reply to 
H. C. in April (re coupling), as my experience is exactly the 
reverse of his І hear Paris loudly, and other stations, 
including Norddeich, very faintly, but all with ooupling 
quite loose and condonser right out. Tightening the 
coupling, or putting in more capacity by the condensers, 
shuts out everything. Where am I wrong? In an article 
in the November WIRELESS WORLD it is laid down that 
* The maximum wave-length to which it (secondary) can 
be tuned will be about 2} times the value of its minimum 
wave-length.” Does that mean by varying the capacity 
only, or could a greater be obtained by tapping ? 
In other words, if I can get Paris with secondary as it is, 
should I want a separate and smaller one to get down to 
600. 


Answer.—In the first place, do you really “ tune-up ” 
to a station? That is to say, do you ever really get to 
such an adjustment that any alteration—increasing or de- 
creasing a condenser, or increasing or decreasing an induc- 
tance—perceptibly weakens signals? If not, no logioal 
advice or explanations apply to the resulte you get. For 
instance, you auy you get all those stations “ with condenser 
right out.” In your sketch you have two condensers, one 
in parallel with your jigger-primary and one across ош 
jigger-secondary. Presumably you mean that both of 
these are right out. But if you meant evon one only, this 
would prove that you are not really properly tuned: your 
first step, instead of bothering about coupling-variations, 
should be to modify your gear so that you can “ get on 
either side of the tuning-point.” Otherwise you cannot 
be sure that you are not miles out of tune. Next, that 
plan of having a condenser across the jigger-primary is all 
very well if you have not enough tuning inductance to 
reach the required wave; but it is only a різ aller ; you will 
get stronger signals if you tune up by adding enough 
inductance without any condenser. Try this, therefore, 
and it is quite possible that when you are properly tuned, 
both primary and secondary, you will find you can tighten 
your coupling and increase your signals to a certain point. 
In any case, wedo not like the idea of your little 6 in.-long 
secondary buried right inside a 12 in.-long primary. Where 
is the *' free high-potential end " ? 

As to your second question, tapping would be no good, 
for if you read tbe article in question carefully you will see 
that tho trouble is the self-capacity of the coil, and the 
unused end of the coil (суо the tapping-off point) has 
just as much capacity as if it were in the circuit. If you 
made a complete break at each tapping, joining up only as 
the various sections are required, you might get over tho 
difficulty. But it is far best to have a separate and smaller 
jigger for short waves such us shipewaves; the diameters 
should be quite small. 


Heeser (Dublin) asks why the modern 1} kw. set, that 
is, with rotary spark wheel, is not arranged to have a natural 
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frequency equal to the frequency of supply. Until he 
read a reply to a question in our June number he was 
under the impression that the fixed gap 1} kw. set was 
arranged so that a spark discharge took place at every 
half-cycle, viz. : at maximum voltage. He states that he 
has heard of sets being arranged to give sparks once in 
every 2} cycles, but once in four, as mentioned in a 
previous reply (to G.M. in June), seems to him to be rathc: 
startling. ‘* Doesn't Mr. Hawkhead's book tell us dis- 
charge takes place at every half-cycle ? " he asks. 


Answer. —In sets with a fixed spark-gap, such as the one 
referred to in the reply to G.M., to which you refer, the 
low-frequency charging circuit is tuned to the frequency 
of the alternating current. In seta with synchronous disc 
dischargers, where the number of studs is such as to give 
a spark at every half-cycle, the same kind of tuning holds 
good, and if the case you are considering were one of this 
type your estimate would be about right. But it is not 
one of this type: it has a spark frequency much in excess 
of the half-cycle frequency, owing to the large number of 
studs, and conditions are entirely changed, Tuning is no 
longer made with the alternating frequency, but with the 
average spark-frequency : hence the low transformer ratio 
and the small amount of external inductance. With regard 
to the second part of your letter. we do not quite 8ee your 
difficulty ; you вау, “if the maximum voltage is 14,000, 
there must be a decent accumulation due to resonance 
effects at every fourth cycle." We have already said so, 
by saying that the discharge occurs at the fourth cycle 
and is produced by 14,000 volta, for it is obvious that, with 
the d.c. supply at 80 to 100 volts, nothing approaching this 
value could be obtained without a “ decent accumulation 
due to resonance.” Very often the spark is reduced 
slightly below 4 m/m, in which case, of course, the spark- 
frequency is higher and less swings are required. We 
should be glad if you would point out exactly where Mr. 
Hawkhead's book tells us what you say it does. 


W. G. B. (Uppingham) recently constructed a jigger, 
the primary sliding inside the secondary. He describes 
the windings of these, but is not able to get Paris so well 
with it as with a double sliding inductance 8 inches long 
by 6 inches in diameter. He has tried a loading coil 
without any difference being noticed. 


Answer.—It looks to us as if your secondary circuit was 
out of tune ; we should know better if we knew the size of 
the plates of your condenser and what the dielectric is. 
You should have no difficulty in finding out the approxi- 
mate maximum value of such a condenser if you read these 
columns ; see, for instance, our reply to СЁ in the May, 
1914 issue. 

As a rough estimate, we should put the value of your 
secondary inductance at somewhere about 30,000 micro- 
henries. Now, with this inductance, to tune to Paris you 
would only require a total capacity of about '00005. 
Your variable condenser itself probably has as much 
capacity as this, even at its minimum—they very rarcly 
yo actually to zero—to say nothing of the self-capacity of 
the coil ; so that probably your secondary circuit is tuned 
to a wave far longer than Paris. You had better try 
disconnecting your condenser altogether; if this gives 
Paris stronger, or as strong, you will know that you should 
make в very much smaller variable condenser—from a 
glass test tube, for instance. First of all, however, get 
Paris signals ; weaken your coupling till they nearly vanish, 
and then see if you can “ get on both sides of the tuning 
point" both on primary and secondary. If you cannot, 
then you can be sure that something of the sort of mis- 
tuning we suggest is at the осот of your trouble. 

You must remember, though, that even when you are 
properly tuned you may very likely get signals a little 
weaker than on a ''single-circuit " receiver, which is а 
very efficient one so far as strength of signals is concerned 
when working on long waves with short aerials (see in- 
numerable past replies). The advantage of the jigger will 
соше in when you want to cut out other stations, and 
atmospherics, 
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Cartain H. (Fleetwood) sends us particulars of his 
amateur transmitting set, and asks how to use the Marconi 
wavemcter for tuning the set to 200 metres. 

Answer.—After reading about his disappointing experi- 
ence clsewhere, we hardly like to recommend him to buy a 
particular book when he turns to us for help ; but certainly, 
if he wanta to understand the construction and method of 
use of the wavemeter he had bettor spend a shilling on 
Bangay's Elementary Principles, which may be obtained 
from tho publishers of this magazine. Ая for the particular 
application to his own set, let him proceed as follows :— 
Disconnect aerial and earth altogether. Get primary 
circuit connected up as if for working, and spark—not 
necessarily on full power. Walk about carrying wave- 
meter, with telephones on your head and a carborundum 
crystal between the clips, turning condenser backwards and 
forwards slowly so as to cover complete range of wave- 
lengths. The coil, in the lid of the wavemeter, should be 
kept in a plane roughly parallel with your jigger-primary. 
If the wave given out, with primary circuit at its first 
adjustment, is anywhere on scale of wavemeter, when you 
get near enough to the primary you will find a noise in the 
telephones which gets loud at one particular point on 
condenser and decreases as this point is left. If you hear 
the noise “all the way round the wavemeter " you can be 
sure that your primary is giving à wave outside the range 
of latter, and you must alter the number of turns in the 
Jigger-primary. If you find it tuning on wavemeter, then 

old the latter quite still and turn condensor till you know 
the exact tuning point. To get the exact point you had 
better walk away from the primary until signals uro weak, 
and then adjust wavemeter—so that you can just hear 
signals at the right point, but they vanish on either side of 
the particular condenser rcading. look in the chart and 
see what this reading corresponda to; if it is more than 
200 metree, reduce the number of jigger-prinary turns 
until the new tuning-point is exactly 200 metres. Then 
you know your primary circuit is tuned. Now for 
jigger-secondary and aerial. Put aerial on to some turn 
of jigger-secondary, and spark tho other end of latter to 
earth. Quite a small spark will do, and any rough fixed 
gap will serve. Meanwhile, arrange your discharger so 
that your primary circuit doesn't spark across by induction. 
Listen in wavemceter to wave sent out by aerial—near the 
earth-lead is a good place to put wavemeter, and adjust 
turns of jigger-secondary until this wave also is exactly 
200 metres. If necessary, add tuning helix you mention 
above the secondary. Now remove temporary spark-gap 
and put jigger-secondary straight to earth (unless you like 
to keep a very small gap always in series, to aot as a 
lightning arrester). Get your primary working, now on 
full power, and listen on wavemeter near aerial or earth- 
lead. If your primary and secondary are far apart (loose 
coupling) you should hear one wave only—200 metres. If 
you tighten the coupling, you should hear two, one on 
either side of the 200. From the value of these two waves 
you can calculate your coupling (see the Elementary 
Principles) By the way, if you get no signals in wave- 
meter, try turning the crystal, so as to get a sensitive 
point. The place for the " tuning-lamp "' (a little 4-volt 
carbon-filameut lamp) is really shunted across a portion of 
the earth-lead, so that a small fraction of the current flows 
through the lamp ; but with power 80 small as yours, you 
had better put the lamp actually in series with the earth, 
and so get all the current through it. Send on full power, 
but with a very loose coupling to start with—for fear you 
might burn out lamp—then tighten bit by bit until 
lamp just glows. If you are properly tuned (as described 
above) a small alteration of aerial-circuit, either increase 
or decrease, should make the glow vanish. If you have 
got the helix in series with aerial, vary this and not the 
jigger-secondary ; if you must vary the latter, look out for 
fulse results due to fact that a considerable increase of 
secondary may increase the glow by tightening coupling 
although really mis-tuning. Don’t forget that the fact 
the lamp glows із no indication that circuits are tuned— it 
must decrease in glow when the wave-length of one circuit 
is changed a little without corresponding change of the 
other. 
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MARCONI PATENTS. 


Alleged Infringement. 


HE action brought by Mr. Marconi and 

, Marconi's Wireless Telegraph Company, Ltd., 
against the Helsby Wireless Telegraph Company, 
Ltd., for infringement of Patent No. 7777 of 1900 
by the installation of wireless apparatus on board 
four London and North-Western Railway steamers 
came on for trial on June 24th before Mr. Justice 
Eve, with Professor Bertram Hopkinson, F.R.S., 
sitting as Assessor at the request of the defendants. 

In opening the plaintiffs’ case, Mr. Walter, K.C., 
said that the patent upon which they were suing 
was the same as that upon which they had sued in 
& previous action before Mr. Justice (now Lord) 
Parker, when a certificate of validity of the patent 
had been granted and infringement found. The 
defendants denied infringement and attacked the 
validity of the patent. Neither he nor his experts 
were able to see any material difference between the 
alleged infringing apparatus in this and in the 
previous case, nor were they able to see that the 
documents cited as anticipations, although a few 
of them were not cited in the previous case, showed 
any greater prior knowledge than had been shown 
before. 

Mr. James Swinburne, F.R.S., was called on 
behalf of the plaintiffs. Examined by Mr. J. 
Hunter Gray, he said that the judgment of Mr. 
Justice Parker in the previous action contained a 
full and accurate statement of the history of the 
art of wireless telegraphy. The essential feature of 
Mr. Marconi’s 1900 invention was the coupling of 
a persistently oscillating circuit to an open radiating 
circuit so as to get the advantages which Lodge had 
shown were incompatible in a single circuit. In 
his opinion, the invention was not described in 
any of the alleged anticipations, and the invention 
was useful and sufficiently described in the patent 
specification. He dealt with the differences be- 
tween the defendants’ apparatus in this and in the 
previous action, and stated that in his opinion they 
were immaterial, and that the defendants' system 
worked in accordance with the Marconi invention. 

Cross-examined by Mr. Courtney Terrell, he 
explained the impulsive rush employed by Lodge 
to charge his aerial, and showed that Lodge had 
not two circuits tuned together. The defendants’ 
apparatus did not work in accordance with Lodge. 
They had Inserted an inductance in the aerial 
which made it impossible to employ the impulsive 
rush which consisted in the charging of the aerial 
capacity from a condenser through a circuit con- 
taining practically no inductance. The defendants’ 
apparatus had spark-gaps in it which were not shown 
in Marconi’s specification, but they made no 
material difference and could not quench the 
primary oscillations. Shown a photograph of the 
primary spark taken through a revolving mirror, 
he stated that it was not conclusive as to the 
number of oscillations in the primary circuit. 
Shown a diagram of primary and secondary oscilla- 
tions in which the former ceased after 5} swings, 
he stated that if this were & true representation of 
what took place in the defendante' apparatus, it 
would be a question of degree for the Judge to 
decide. The resonance curve obtained from the 


defendants’ apparatus showed that they were using 
loosely coupled circuits or tightly coupled quenched 
spark circuits. It was perfectly obvious from а 
mere inspection of the apparatus that they were 
not using the latter. While it was easy for anyone 
with the knowledge of to-day to employ either 
Tesla’s or Ducretet’s apparatus in accordance with 
Marconi’s invention, neither Tesla nor Ducretet 
had used their apparatus in this way, nor had they 
even realised the problem which Marconi’s inven- 
tions solved. 

Re-examined by Mr. Walter, he stated that with a 
loose coupling it was only possible to transfer a small 
amount of energy at each swing from the primary to 
the secondary circuit. Consequently the diagram 
showing only 3} oscillations in the primary circuit 
was only consistent with very tight coupling or with 
enormously high damping in the primary circuit. 
The apparatus which he saw was not tightly coupled 
and there was nothing to cause any such damping. 
The deduction from the photograph of the primary 
spark was inconsistent with the apparatus. He 
had not had experience of photographing these 
sparks, but he thought there was chance of error, 
as each spark lasted only one-millionth of a second. 

Mr. J. St. Vincent Pletts, examined by Mr. 
Hunter Gray, said that he had been fifteen years 
with the plaintiff company and was engaged on 
the erection of the first chain of wireless commercial 
stations in the world in 1900. He had examined 
the figures and calculations put in by the defendants 
as representing the performance of the examples 
given in the specification of patent No. 7777 of 
1900. He found that the methods which had been 
employed for calculating the capacity of the aerial 
and for determining the mutual inductance, and 
from it the coupling of the two circuits, were wholly 
wrong, and resulted in errors varying from 30 poi 
cent. to as much as 1000 per cent. Не stated that 
the examples given in Marconi's specification were 
all practical examples of installations which had 
actually worked at that time. He had visited the 
defendants’ installation at Holyhead with Mr. 
Swinburne and Mr. Clerk, and had taken a reso- 
nance curve from the aerial circuit of the ship. 
The curve which was produced was only consistent 
with loosely coupled circuits, or with tightly 
coupled circuits and a quenched spark. He admitted 
that the curve in itself was also consistent with a 
highly damped primary, but if this were the case 
the installation would be most inefficient and could 
not work a mile, since with the loose coupling 
employed less than 10 per cent. of the energy 
would be handed over to the aerial in the few 
swings shown in the diagram. Whilst the diagram 
was Marconi as far as it went, in his opinion it 
did not represent what took place in the defendants’ 
apparatus. They must have had at least 20 or 
25 complete oscillations in their primary. 

Cross-examined by Mr. Courtney Terrell, he 
stated that Marconi had given ample directions in 
his specification to tune the two circuits together, 
and that the examples given were in fact tuned, 
and in almost every case gave peaky resonance 
curves similar to that obtained from the defendants’ 
installation. In his opinion, the spark photo- 
graph was not satisfactory evidence of the number 
of sparks actually occurring. It was obvious that 
if the photograpli were looked at through a piece 
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of smoked glass still fewer sparks would be visible. 
The resonance curve obtained at Holyhead was 
only consistent with loose coupling, or tight 
coupling and a quenched spark. The circuits were 
not tightly coupled, and the additional gaps were 
insufficient to quench. He had noticed that the 
gaps at Holyhead got quite hot. He had recon- 
structed the apparatus at Chelmsford and confirmed 
his opinion. 

Re-examined by Mr. Hunter Gray, he stated 
that the quenching of a spark only occurs after 
the first half-beat—that is to say, when all the 
energy has been handed over from the primary to 
the secondary circuit, and that he knew of no 
quenching device which could stop the primary 
oscillations sooner. Certainly the defendants had 
no special quenching device which could have 
stopped the oscillations before the first half-beat. 

Mr. Dugald Clerk, F.R.S., examined by Mr. 
Hunter Gray, said that he had accompanied Mr. 
Swinburne and Mr. Pletts to Holyhead, and that 
the defendants’ apparatus was loose-coupled and 
tuned. The sharp peaky resonance curve that had 
been put in was taken in his presence. In his 
opinion the defendants’ apparatus was the same 
as that in the previous action. 

Cross-examined by Mr. Courtney Terrell, he 
stated that if the primary were cut off very quickly 
only a very small proportion of the energy of the 
condenser could be got into the aerial with the 
loose coupling employed. Не had had considerable 
experience of photographing with the optical 
indicator and had found great difficulty in getting 
any trace on the photographic plate even at one 
five-thousandth of & second, and tho fact that the 
photograph did not show more than six sparks was 
no proof that there were not any more. In his 
opinion, Ducretet, using Oudin's transformer, did 
not teach the world Marconi's invention. 

Re-examincd by Mr. Walter, he stated that, so 
far as he could sce, the whole object of Ducretet 
was to tune his receiver to his transmitter, and 
that he gave no suggestion of using & primary and 
& secondary circuit. 

In opening the defendants’ case, Mr. Courtney 
Terrell said that the defence was confined to three 
points : first, that Marconi's patent was anticipated 
by the publications of Tesla and  Ducretet. 
Secondly, that the defendants did not iníringe 
because Mr. Justice Parker had stated, and all the 
witnesses had agreed, that the invention was for 
building up and maintaining oscillations in the 
aerial by means of a persistently oscillating primary 
circuit. Building up was one thing, and maintain- 
ing was another thing, and the photograph and 
diagram of the defendants' apparatus showed that 
while the oscillations in the primary circuit built 
up oscillations in the secondary circuit, they did 
not maintain them, and therefore the defendants 
had not got the essential feature of Marconi's 
invention. Thirdly, the apparatus shown by Tesla 
was exactly the same as the apparatus used by 
Marconi, so that Marconi had made no new manu- 
facture, and even though his idea might have been 
a good and very valuable idea and one worthy of 
& Parliamentary grant, it could not be subject- 
matter for letters patent. 

Dr. J. Erskine Murray, giving evidence on behalf 
of the defendants, was examined by Mr. Jafié. He 
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stated that in his opinion Marconi's patent was for 
building up and maintaining the oscillations in 
the aerial by means of the oscillations in the 
primary circuit, whereas in Lodge the primary 
circuit was cut off from the aerial as soon as the 
latter had been charged. In his opinion, the 
defendants’ apparatus worked in the same way as 
Lodge. He considered the photographic method 
of determining the number of oscillations in the 
primary circuit to be the most direct, and that the 
additional gaps in the defendants’ apparatus did 
in fact quench the spark. The rate of transference 
of energy from the primary to the secondary did 
not depend solely upon the coupling, and the 
greatest amount of energy was transferred in the 
first few swings. While two loosely coupled circuits 
could give a peaky curve, in his opinion that 
obtained on the ships was too peaky, and could 
only be consistent with a quenched spark. The 
photograph exhibited, which was an enlargement 
from the original, was the only justification for the 
short train of primary waves shown in the diagram. 
Mr. Swinburne’s explanation of the way in which 
Lodge worked was erroneous. 

Cross-examined by Mr. Walter, he admitted that 
the defendants’ circuits were similar to the circuits 
described by Marconi. He further admitted that 
if there was a 2 per cent. coupling and 50 oscilla- 
tions in the beat, and if the envelope of the oscilla- 
tions was a sine curve, less than 10 per cent. of the 
total energy would be transferred from one circuit 
to the other in five swings. He stated that the 
substantial distinctions between the alleged infringe- 
ments in this and in the previous action were the 
additional gaps and the through charging coil, and 
he thought the additional gaps increased the rate 
of energy transference from the primary to the 
secondary. А photograph taken through a re- 
volving mirror of the sparks between two gaps, 
one having copper and the other cadmium elec- 
trodes, and placed in series in an oscillating circuit, 
was shown to the witness. He admitted that the 
spark from the cadmium electrodes showed a 
greater number of oscillations than the spark from 
the copper electrodes. Referring to the experiment 
which had been shown to the Judge, the Assessor, 
and the plaintiffs the previous afternoon at Lennox 
House, Dr. Murray stated that when the additional 
gaps were short-circuited and the through charging 
coil removed one could certainly see in the mirror 
beate or pulsations, although the mirror was not 
going sufficiently rapidly to allow the separate : 
sparks to be seen. In his opinion, the spark when 
the gaps were in appeared to be a quarter or a 
fifth of the length when they were out. In his 
opinion, Tesla was the best anticipation of Marconi's 
invention, but he could not say that it taught the 
world Marconi's invention. Ducretet might teach 
the world Marconi'a invention, but there were 
always the teacher and the taught. 

Re-examined by Mr. Courtney Terrell, he stated 
that the defendants’ apparatus was cíflicient, and 
he had seen it work 120 miles. Referring to the 
cadmium copper photograph, he did not think that 
any serious scientific statement could be based upon 
it, though he admitted that the cadmium spark 
showed a few more than the copper sparks. 

Further cross-examined by Mr. Walter, he 
admitted that a curve shown in his book did 
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indicate that with a given decrement the rate of 
energy transference from the primary to the 
secondary increased with the coupling, while with 
а given coupling the rate of transference decreased 
with increase of either the primary or secondary 
decrement. The curves, however, were due to 
Drude, and much of Drude’s work had afterwards 
been found to be incorrect. 

Further re-examined by Mr. Courtney Terrell, 
he stated that the difference in the number of sparks 
from the copper and the cadmium gaps was about 
one in eight. 

Mr. J. St. Vincent Pletts, recalled and further 
examined by Mr. Walter, said that the cadmium 
copper photograph was taken with the two sparks 
in series, so that any current that passed through 
one must necessarily have passed through the 
other, and that the photograph showed considerably 
more sparks from the cadmium than from the 
copper gap. Referring to the Lennox House 
experiment, he stated that he thought he had seen 
one and a half beate when the charging gaps were 
short-circuited. With a 3 per cent. coupling this 
meant that there must have been 45 oscillations, 
so that if the spark seen in the rotating mirror 
when the charging gaps were in use was half the 
length, and he did not think it was less than half 
the length, there must have been at least 22 
oscillations in it. 

Further cross-examined by Mr. Courtney Terrell, 
he stated that it was totally impossible to calculate 
the decrement from the resonance curve which 
had been obtained from the Lennox House appara- 
tus, as the readings had not been made with the 
extreme accuracy that was necessary for this 
purpose. 

Further re-examined by Mr. Walter, he explained 
that the formula for calculating the decrement 
from a resonance curve was such that an error of 
J per cent. in either of the two readings that had 
to be taken might easily produce an error of 50 per 
cent. in the decrement. From the curve shown it 
was possible to deduce any decrement from a very 
small one up to infinity. With an ordinary spark 
gap it was very difficult to get accurate results on 
curves of this kind, because the ammeter or other 
measuring instrument summed up the effect of a 
number of sparks, and unless the sparks followed 
each other at exactly the same period, a different 
reading would be obtained. 

Mr. Jaffé, summing up the defendants’ case, 
laid stress upon the difference between building up 
and maintaining the oscillations in the aerial, and 
held that while the defendants built up, they did 
not maintain the oscillations, and that they there- 
fore could not infringe Marconi’s patent, since the 
maintaining was an essential feature of the inven- 
tion according to Mr. Justice Parker’s interpreta- 
tion and according to the evidence that had been 
given. 

Mr. Walter, summing up the plaintiffs’ case, said 
he ventured to think this was an undefended action. 
The documents that had been cited as anticipations 
disclosed nothing more than had been disclosed in 
the previous action. The highest that the defen- 
dants’ witness could put it was that these dis- 
closures might have taught the world Marconi’s 
invention had the world been more intelligent 
than it actually was. The figures and calculations 
which the defendants had put in as representing the 
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performance of the examples given in the specifica- 
tion had been subjected to a destructive criticism, 
and no evidence had been called to support them. 
In spite of this, the Court was asked to rely upon a 
diagram the only justification for which was a 
photograph. They had shown that a photograph 
of sparks occurring at this enormously high speed 
was at the best unreliable, and they had also shown 
that it was totally impossible to calculate the 
number of oscillations from the curve which had 
been produced, as it obviously was not taken with 
the extreme accuracy necessary for this purpose. 

Mr. Hunter Gray followed, and stated that even 
if there were only 3j oscillations in the pray 
circuit, nevertheless those oscillations were building 
up and maintaining oscillations in the secondary 
circuit whilst they lasted. He said that the defen- 
dants had utterly failed to prove their statement 
that there were only $$ oscillations in the primary 
circuit. The photograph, which was their only 
justification for this statement, had been shown to 
be completely unreliable. He cared not whether 
the cadmium spark showed a few or a lot more 
oscillations than the copper spark. So long as it 
showed any sparks which the copper did not show 
it proved that the photograph taken from copper 
sparks did not tell the whole truth. It was, how- 
ever, not enough for him to show that the defendants 
had not proved their statement. He had also to 
prove his case, and this he had amply done. The 
curve which had been obtained from the defendants’ 
installation was only consistent with three things : 
(1) loosely coupled circuits, (2) tightly coupled 
circuits with a quenched spark, and (3) a highly 
damped primary circuit. It could not be the last, 
because the defendants’ installation was admittedly 
an efficient installation and could communicate 
120 miles. It could not be the second, because the 
defendants’ installation was admittedly loose- 
coupled. It could therefore only be the first. He 
submitted that the alleged infringement was the 
same as the infringement in the previous action, and 
he asked his Lordship so to find. 

Judgment was reserved. 


The Unexpected Fiftieth. 

At the close of the Annual Meeting of the Marconi 
International Marine Communication the following 
remarks were made with reference to the Merchant 
Shipping Bill now before Parliament. 

The Managing Director : Merely conversationally, 
referring to what you, Sir, said just now of the 
introduction of this Bill into Parliament making it 
necessary or obligatory for ships carrying fifty 
persons or more to carry wireless telegraphy, there 
is one little thing which occurs to me which is rather 
interesting. As a matter of fact it occurred to 
Captain Sankey, my colleague, but I am going to 
repeat it, for as it has been raised by him it may be 
amusing to you. He wanted to know what is 
going to happen when a ship sails from port with 
forty-nine passengers and crew on board and a 
fiftieth is born on the voyage. (Laughter.) I do 
not know whether in that instance when it arrives 
in port it will have contravened the law for not 
having wireless telegraphy on board ; certainly the 
absenco of wireless telegraphy will have one dis- 
advantage—it will not be able to advise friends at 
home of the welcome arrival of the addition to the 
family. (Laughter.) 
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A Visit to Eiffel 


By FRANK H. WRIGHT, President 


OST wireless amateurs will, I 
М agree with me that among 

their earlier experience the most 
exciting was the first reception of the 
Eiffel’s note. Even the recent recruit to the 
wonderful science, who finds ready for his 
use all the latest devices of apparatus with 
full instructions for use, experiences a thrill 
when for the first time the phones thrum 
with the dull boom! boom!! of the great 
French station, but to us who five years 
ago were rigging up our own wireless sets, 
it was a moment of glorious life when 
“ Eiffel came," at last, after months and 
months of effort and failure after failure. 

No wonder then that to the enthusiast 
Paris becomes a Mecca, and Eiffel the 
station above all stations that he desires to 
see. Day aíter day he has listened and 
learned to understand its language, till 
he has come to look upon it as à personal 
friend, a necessary luxury of life. 

I: was with such intimate feelings that 
the writer, as representative of the North- 
ampton Wireless Club, accepted an invitation 
from Commandant Ferrié (who 1s one of the 
Association's Vice-Presidents) to visit Eiffel 
at 10 o'clock on Sunday morning, May 3lst. 

Even as we arrived the air was being 
stung by the sending of the International 
time signals, flung into space by the fan- 
like aerial overhead. Scores of visitors 
were enjoying the beauty of the grounds, 
but the majority were evidently at a loss 
to explain the sounds like mighty whip- 
lashes, and knew nothing of the strange 
work which was being carried on beneath 
their feet. Perhaps here and there was 
one who had some faint idea of the meaning 
of the mystery, the rest simply marvelled. 
Strangely enough the garden officials them- 
selves were apparently in total ignorance 
of the whereabouts of the station, and 1t was 
only after some time spent in the search that 
we eventually came upon the very modest 
entrance hidden away in a quiet nook, 
absolutely devoid of any architectural 
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significance, and almost buried under the 
shadow of large trees and shrubs. It leads 
to a subway, guarded by half-a-dozen 
soldiers, with the simple notice, “ Station 
Télégraphie Militaire" halfway down the 
stairway. Our credentials were examined, 
and the corporal of the guard at once lead 
us to the passage below. “ Keep quite in 
the middle of the carpet, Monsieur," were 
our injunctions, and the placard to be seen 
here and there “ Toucher est mort" was 
quite enough to justify a remark previously 
made to us by a friend, “See Eiffel and 
die! " Commandant Ferrié received us in 
the kindest possible manner. The official 
was altogether merged into the polished 
French gentleman; and throughout our 
visit he was most painstaking in explaining 
the object and uses of the various apparatus 
under his care. It was evident that con- 
stant association had not dulled his enthu- 
siasm. As a matter of fact, he seldom 
sleeps away from the station, ar! has a 
very simply furnished dormitory fitted 
up within the walls. We found that the 
various rooms were built round a central 
“pit,” which, but for the wires of the 
aerial leading into it, was the only visible 
evidence in the open of the existence of the 
station, or of the wonderful work that was 
going on beneath the trim parterres of the 
Champ de Mars. The sound of our voices 
seemed strangely confined in the “ vaults,” 
covered as they were everywhere—ceiling, 
walls, and floor—with insulating material. 
There was no lack, however, of fresh air ; 
and plenty of daylight was admitted from 
the “ pit.” 

We passed through the motor and machine 
rooms, thence into the clock department, 
where several dials were giving the time in 
various parts of the world. Then we came 
to the laboratory, where experiments and 
repairs were evidently in full progress, and 
eventually into the room occupied by the 
generating machinery. The Commandant 
drew our attention to the special apparatus 
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by which the various notes (as heard in 
England) were produced, and was interested 
to know the names with which we had 
labelled them, “‘ the rouffle," the ' musicale," 
etc., and our reasons for so doing. 

Lastly, we entered the transmitting and 
receiving room, where preparations had 
already been made by the assistants to 
send the 11.45 a.m. time signals and weather 
reports. Our attention was called to a 
large glass case on the wall, and it was 
explained to us that the instruments en- 
closed were in immediate connection with 
the Observatory, from whence the time 
signals were about to be despatched. Even 
as we looked the lever of one of them— 
very like a Morse tapper—was suddenly 
depressed, and at the same moment a 
* crasn,” and a blinding flash from a small 
window in the corner of the room, separating 
us from the generating chamber, told us that 
work was begun. In quick succession 
came the dots and dashes of the signals, 
and the whole place seemed livid with 
electricity. Through the coloured glass 
сате the flashes, at which we gazed spell- 
bound, and the generating chamber looked 
more like the centre of a flaming meteor. 
“ Toucher est mort!" Тһе statement 
admitted of no argument ! 

In the course of conversation 1t had been 
mentioned to the Commandant that several 
members of the Northampton Wireless 


Club would probably be listening at their 
respective installations at home, on the 
off-chance of hearing any news of their 
president. Immediately, therefore, on the 
conclusion of transmitting the weather 
reports the assistant was ordered by the 
Commandant to send the brief intimation : 
“ Here is Wright "—a very great courtesy 
indeed to the Club. 

The general features of the Eiffel aerial 


‚ате these :— 


The six wires are suspended from insu- 
lators nearly at the summit of the south- 
east face of the Tower, possibly 950 feet 
high, from whence they descend obliquely 
and fan-like till they are about a hundred 
yards or more from the foot of the Tower. 
Here their continuity is broken by the inser- 
tion of another set of insulators, above 
which, from a height of about 100 feet, 
leading-in wires drop till they all meet 
above the “ pit,” from whence they are lead 
to the receiving room. 

As regards the outside audibility of the 
messages from the aerial, the writer on 
several occasions received them quite clearly 
in the open grounds, and when on опе 
occasion the experiment was in conjunction 
with a friend both messages were found to 
tally exactly. Even at so great a distance 
away as the platform of the Champ des 
Mars railway station—probably 400 yards— 
the signals were distinctly audible. 


The following Coast Stations are 
recently :— 


advised by the Berne Bureau as having been opened 


Call Normal | Wave-lengths in | Naturo Coast, Charge 
NAME.* Lo ue range in| metres (normal of Hours of Service. - 
nautical | is heavy type). |Service.* per word | minimum 
| miles. in franca | in francs. 
NEWFOUNDLAND | 4 hours later than 
| Greenwich time 
American Tickle .. voc | 100 600 PG* | 8a.m. to 8 p.m. 0.60 6.00 
Battle Harbour ` VOA | 150 300, 600 я M 0.60 6.00 
Cape Harrison VOH 150 600 - » 0.60 6.00 
Domino VOD 150 600 » j 0.60 6.00 
Fogo sä xA VOJ 250 300, 600 » ; 0.85 8.50 
Grady, Labrador VOE 150 600 " 0.60 6.00 
Holton, Labrador VOG 150 €00 „ 0.60 6.00 
Makkovik we VOI 150 600 " М 0.60 6.00 
Smokey Tickle VOF 150 600 „ А 0.60 6.00 
Venison Island .. VOB 1004 600 S a 0.60 6.00 


* All the above stations, with the excoption of Fogo, which is operated and controlled by the Marconi Wireless 


Telegraph Company of Canada, are operated and controlled by that Company on behalf of the Newfoundland Covern- 
ment. They are open only during the season of navigation, that is, from July to October, for public correspondence 


in the inland service. 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


(Second Course) 


(IV) The Insulation of Aerials 


and the construction of Earths. 


[Ihe article in the March number completed the first course of instruction. The present is the fourth of a new series 

of articles, which will deal chiedy with the application of the principles of wireless telegraphy. Those who have not 

studied that series are advised to obtain a copy of "The Elementary Principles of Wireless Telegraphy," which is 

now published, price ls. net, and to master the contenta before taking up the course of instruction. An 
announcement concerning the second examination appears on page 333.] 


"99. The insulation of the aerial is a 
matter of the utmost importance. 

Bad insulation means a leakage of cur- 
rent, and therefore а loss of power. That is 
to say, instead of radiating all of the energy in 
the form of ether waves, part of the energy 
will be lost in leakage during each oscillation. 
The effect on the oscillating current is to 
increase the “ damping," so that in addition 
to loss of power we get flatter tuning, due 
to the more highly-damped waves produced. 

It is obvious that the longer the energy 
remains in a leaky aerial the greater will 
be the loss due to leakage. It is also obvious 
that an aerial which is a good radiator will 
not retain the energy put into it for so long 
аз an aerial which is a slow radiator. It 
follows, therefore, that the slower an aerial 
radiates its energy the greater the loss of 
energy due to bad insulation. 

794. In addition to the rate at which an 
aerial radiates, there is another point to be 
considered, namely, the rate at which the 
energy is put into the aerial Assuming 
that the faulty insulator acts as a conductor 
with a high resistance connected to earth, 
then the rate of leakage from the aerial will 
be proportional to the voltage of the aerial 


at the point of leakage, for the higher the. 


voltage the greater will be the current passing 
through the resistance. 

Taking the case of a transmitter in which 
a primary circuit is loosely coupled to the 
aerial circuit, the energy in the primary 
circuit is only slowly transferred to the 
aerial, so that the aerial will not attain its 
maximum voltage until, perhaps, the third 
or fourth oscillation, as shown in Fig. 1. 
But, since during these oscillations the aerial 
is radiating its energy, it follows that the 
maximum voltage it will attain will not be 


so high as if the two circuits were so closely 
coupled together that the whole of the energy 
were transferred to the aerial during the first 
oscillation. Consequently the loss of energy 


Fig, 1. 


due to leakage will be less in the case of 
the loosely-coupled circuits than in the 
case of the closely-coupled circuits. 

725. Although faulty insulation is bad 
even in the case of loosely-coupled circuits, 
inasmuch as it results in less power being 
radiated, it will not put the station com- 
pletely out of action, for oscillatory currents 
will still be induced in the aerial, and there- 
fore waves will be radiated, though the 
range of communication may be very much 
reduced. 

It is for this reason that coupled trans- 
mitters have such a great advantage over 
“ plain aerial.” For, as the rise in voltage 
across the secondary of an induction coil 
when the primary circuit of the coil is 
interrupted takes some time, the charge їп 
the aerial leaks away through the faulty 
insulators as fast as it is supplied by the 
induction coil, with the resit that it is 
impossible to get a spark across the electrodes 
from aerial to earth. And, since the current 
in the aerial is not oscillatory until the spark 
takes place, no oscillating currents are pro- 
duced, and therefore the aerial does not 
radiate waves. 


AERIAL INSULATORS. 


796. The first point to consider in connec- 
tion with acrial insulators is the dielectric 


strength of the material of which the insula- 
tor is made. 

When an electric pressure is applied to 
an insulating material or dielectric, a 
mechanical strain is set up in the dielec- 
tric. Further, if the electric pressure is 
increased beyond a certain limit (depend- 
ing upon the thickness and nature of 
the material), the dielectric is mechanically 
broken or punctured at its weakest 
point. If the dielectric be a liquid or 
а gas, the puncture is only momentary and 
heals up automatically as soon as the current 
ceases to flow through the path thus made, 
but in the case of solids the puncture re- 
mains, and the insulation is permanently 
broken down at this point. The voltage 
at which the puncture takes place is called 
the dielectric strength of the insulating 
material, and varies considerably with 
different materials. 

The following table shows the comparative 
values of different substances in this respect. 


Substance. Voltage required to puncture 1 
centimeter thickness of material. 
Air " | 30,000 
Oil .. 22s 60,000 to 80,000 
Ebonite PN | ; 
Soft indiarubber | 450,000 
Mica .. © m 1,000,000 
Glass .. a ex 250,000 
Paraffin wax .. 170,000 
Porcelain 100,000 


ee —————— 


The above figures are only approximate 
and vary considerably with different samples 
of the same material. In any case, in prac- 
tice it is advisable to allow a factor of safety 
of at least 3, usually more. 

727. The second point to consider in 
connection with aerial insulators is the 
surface insulation. Even when an insulator 
is perfectly dry, at high voltages electricity 
will creep over the surface far more readily 
than it will spark through an air gap. Thus, 
if a pressure of 30,000 volts be applied 
across two metal discs separated by 1-5 c/ms. 
of air, as shown in Fig. 2, no discharge will 


Fig. 2. 
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take place between them, but if the same 
space be filled with ebonite as shown in Fig. 3, 


Fig. 3. 


although the ebonite will not be punctured 
(see table of dielectric strengths in para- 
graph 726) the electricity will run along the 
surface of the ebonite between the two 
electrodes. 

In order to increase the length of the path 
along the surface of the insulator without 
increasing the overall length of the insulator, 
it 18 usual to make the surface corrugated, 
as shown in Figs. 4 and 5, thereby doubling 
or trebling the length of the surface. 


Fig. £. 


In the case of aerial insulators, however, 
the overall length 1s not a matter of great 
importance, so that corrugated insulators 
are not often used, the insulators being made 
sufficiently long in themselves. 

728. The actual length of surface insula- 
tion to allow is a difficult matter to deter- 
mine, as everything depends upon the 
nature and condition of the surface. Where 
a dry, clean surface is assured at all times, it 
will be quite safe to allow 4 c/ms. of surface 
to every 30,000 volts of potential. But 
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aerial insulators are exposed to all kinds of 
weather conditions, and if the surface of 
an insulator be allowed to get coated 
with a film of moisture or dirt, almost any 
length will be useless for the purpose of 
insulation. | 

In most cases dirt accumulates slowly, 
and trouble from this source can be avoided 
by a periodic inspection and cleaning 
of the insulators. The chief difficulty 
therefore is how to keep the surface of the 
insulator dry. 

When the insulator occupies a more or 
less vertical position this is easily accom- 
plished by fitting a cone over the insulator 
to act as a water shed, as shown in Fig. 6, 
but when the insulator 
occupies a horizontal 
position, as it would 
when supporting a 
horizontal aerial, this 
method would obviously 
be useless. Jn such 
cases it is usual to make 
the insulator of ample 
length and to paint its 
surface with а bitu- 
mastic varnish, so that 
any moisture settling on 
it will detach itself into 
separate drops instead 
of forming a continuous 
film of moisture over the 
whole of the surface. 

The surface of a porcelain or glass insu- 
lator has this property without being 
varnished, but these materials are un- 
fortunately extremely brittle and therefore 
unsuitable, at all events, for portable 
stations. 

799. One of the best insulators for general 
use is made up of a large number of strands 
of cotton, each strand saturated in rubber 
and the whole coated with a suitable 
thickness of vulcanised rubber, which 1s 
finally painted with a bitumastic varnish. 
Such insulators are very flexible and can 
be made to carry any desired load, the 
tensile strength being supplied by the 
cotton strands in the interior of the insulator. 

An important point to bear in mind 
when insulating an aerial is to Use as few 
insulators in parallel as possible, for each 
insulator thus used increases the total 
leakage from the aerial. 

Thus an aerial insulated as illustrated 


Fig. 6. 
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in Fig. 7 will only have half the leakage 
as when insulated as shown in Fig. 8. 
Moreover, only half the number of insulators 
are required, and therefore it is less costly. 


EARTHS. 


790. A point of the utmost importance 
to the efficiency of communication is a 
good “earth” at both the transmitting 
and receiving stations. 

“ Earths " fall under two headings, namely 
(1) Direct Earths; (2) Capacity Earths or 
“ counterpoise.’” 

We have already shown in the article 
appearing in the July number that а node 
of current exists at the free end of the 
aerial and that a maximum of current 
flows at the earthed end of the aerial. 

This current must flow through the earth 
connection from the aerial to the earth, 
and from the earth to the aerial. There- 
fore, any resistance in the earth connection 
will cause loss of power and damping of 
the oscillations. 

In the case of ship stations the “ earth ” is 
a simple matter, as salt water is an excellent 
conductor of electricity, and it is therefore 
only necessary to attach a conducting wire 
to the metal hull of the ship. In the case 
of land stations it is usual to bury a number 
of plates of zinc, or other non-corrodible 
metal, at a sufficient depth to ensure their 
being surrounded by damp earth. 

731. It is found better to use a number 
of long strips spreading radially under the 
soil than to use one large plate, as the 
former gives less resistance than the latter. 
The reason for this is that the effective 
resistance of a buried “ earth” is reduced 
in proportion to the capacity of the earth 
plates. Thus, the greater the capacity of 
the earth plates as a whole, the less the 
effective resistance of the “ earth." 

The most efficient earth where the 
resistance of the soil is high is made by 
burying a large number of wires below 
the aerial or burying them radially in all 
directions, like an underground umbrella 
aerial. 

739. Itis not necessary, however, to have 
a direct electrical connection with the earth. 
What are known as “ counterpoise”’ ог 
“ capacity earths ” are frequently used even 
with comparatively high-power stations 
Such an “ earth " usually consists of a large 
number of wires suspended above the 
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earth, while under other conditions, when 
the surface of the ground is dry, the “ earth ” 
acts as a counterpoise. 

This form of earth, although not as 


surface of the ground, and carefully insu- 
lated from it. It is important in this case 
that the capacity of the counterpoise should 
be at least equal to that of the aerial. 


Fig. 7. 
For portable Military Stations this efficient under some conditions as a true 
form of ' earth" is frequently employed,  counterpoise, has the great advantage 


as 1t takes less time to erect thau 1t does 
to dig deep trenches. For such stations, 
perhaps the most convenient form of earth 


Rore. 
INSULATOR. 


SPRERDER. 


of simplicity and ease of erection, and 
moreover does not interfere with the 
approach to the station. It will be readily 


INSULATOR. 


INSULATOR. 


Fig. 8. 


is a number of long narrow strips of wire 
netting, which can be laid on the ground 
star shaped, and can be rolled up into 
convenient rolls for transport purposes. 
Under some conditions, when the surface 
of the ground is wet and conductive, the 
“earth” aets as a direct connection to 


understood that a number of wires suspended 
a short distance from the earth over a wide 
area round a station would be extremely 
inconvenient in a military camp, where 
a stray horse might easily become entangled 
with it at night, and perhaps do serious 
damage both to itself and the station. 
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Outline of New Scheme 


HE award of the prizes and certi- 
fieates to the successful candidates 
who entered for the examination 
recently conducted under the auspices of 
this magazine marks the completion of 
an experiment which has been well justified 
by the results. The percentage of “ passes ” 
was commendably high, 58 per cent. of 
Seniors and 61 per cent. of the Juniors 
having gained that distinction. But what 
affords us especial pleasure is the knowledge 
that the greater proportion of those who 
entered for the examination owe their 
introduction to the subject of wireless 
telegraphy, and certainly their knowledge 
of its theory, to the series of instructional 
articles upon which the questions were 
based. In support of this we have the 
testimony not only of the prize winners, 
but of those who were less fortunate in the 
results, and the general spirit of appreciation 
is admirably expressed by Mr. Chfton 
Clague, to whom belongs the honour of 
carrying off the first prize among the 
Seniors. “I feel quite proud of having 
won it," he writes. ‘I have not done any 
practical wireless and didn’t understand the 
theory until I read THE WIRELESS WoRLD, 
in which the articles were very clear.” 

Our thoughts now turn to the future of 
these examinations, which we hope will 
become a regular institution, and that the 
numbers of those following our course of 
instruction will increase year by year. 

The last examination was based upon the 
series of instructional articles appearing in 
THE WIRELESS WorRLD from May 1913 to 


March 1914. Both the Seniors and the 
Juniors were examined upon the same 
series and they were grouped according to 
their ages, or to the classes to which they 
belonged. ' 

An important change will be made in the 
examination to be held next year. Instead 
of framing the questions for Senior and 
Junior candidates upon the same course of 
instruction, as was the case at the last 
examination, the two sets of papers will be 
devised upon totally different courses. The 
examination for Juniors will be based upon 
the instruction given in the “ Elementary 
Principles of Wireless Telegraphy,"* which 
is а revised and extended reprint in book 
form of the first series of articles appearing 
in THE WIRELESS WORLD, while the exami- 
nation for Seniors will be based not only 
upon that course, but also upon the second 
series of instructional articles, of which the 
fourth appears this month. Successful 
candidates in the last Junior examination 
will be at liberty to sit next year for the 
Senior examination. Members of the Terri- 
torial Force or of the other organisations 
named may take which examination they 
prefer, and it is open to candidates to enter 
for the Senior examination without having 
passed the Junior examination. 

Those competing for the prizes will be 
divided into five categories : 

1. Members of Territorial 
recognised cadet battalions. 


units and 


* “ Elementary Principles of Wireless T'eiegraphy.' By 
К. D. Bangay. London: The Wireless Press, Ltd., 
Marconi Hoyse, Strand, W.C. ls. nct. 
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2. Members of the Church Lads' Brigade, 
Boys’ Brigade, and recognised cadet 
corps. 

3. Members of Boy Scouts’ Association. 

4. Members of colonial companies of the 
Boy Scouts’ Association resident in 
British Colonies and Dependencies. 

5. Members of recognised amateur wireless 
clubs or societies. 

In throwing open the examination to 
include colonial Boy Scouts we are only 
acceding to a widely expressed wish among 
our colonial readers. 

To encourage the bona fide wireless 
amateur to pursue studies which may be 
useful, as well as interesting to him, we have 
decided to allow members of recognised 
wireless societies, clubs, or associations to 
enter for the examination and to compete for 
the prizes which we shall offer. This will 
enable the amateur to give a practical 
direction to his studies, and thus to feel in 
his hobby an interest which he could not 
possibly feel if he conducted his experiments 
in an aimless or desultory fashion. 

We hope that those of our readers who 
are qualified to compete for the prizes to 
be offered will lose no time in applying 
themselves to the courses of study which 
we have provided, (a) the “ Elementary 
Principles of Wireless Telegraphy " for 
Juniors, (b) that book and the series of 
articles now appearing in THE WIRELESS 
WonLDb. Neither of the courses set are 
too difficult for the average wireless amateur 
to master, but they are sufficient to impart 
really useful knowledge to the student. 
The Questions and Answers pages in THE 
WIRELESS WoRLDp will be open to the ex- 
planation of difficulties that may arise, 
and we invite free use to be made of this 
facility. 


ж % * 


Examination Papers, 1914. 


Below we give the questions set to the 
candidates who sat in the examination 
for the Senior and Junior certificates. 
In our next issue we will publish a general 


criticism of the answers, and indicate the 
lines on which some of the questions should 
have been answered. 


JUNIOR PAPER. 
Questions. 


1. What is meant by— 
(1) The length of a wave ? 
(2) The amplitude of a wave ? 
(3) The frequency of waves ? 

2. Show how the frequency of an 
oscillatory circuit can be obtained if the 
length of the wave produced is known. 

3. Write out the following sentence in 
the Morse alphabet :—The “ quick brown 
fox" jumps over the lazy dog; the fox 
is chased, caught, and killed. 

4. Make a diagram, using the usual 
symbols, showing a variable capacity 
connected in series with an inductance 
and in series with a variable resistance, 
all forming one closed circuit. 

5. Why is it that an electric wave 
travels at a different speed to a sound 
wave ? 

6. In a transmitter what purpose is 
served by— 

(1) An induction coil ? 
(2) A spark gap ? 

7. What advantage is gained by ex- 
citing an aerial by means of a closed 
oscillatory circuit ? 

What conditions are necessary in order 
that the energy in the closed oscillatory 
circuit is transferred to the aerial ? 

8. In a wireless telegraph receiver 
what purpose is served by a crystal ? 

9. Draw a diagram of connections of 
any one form of a crystal receiver, showing 
a potentiometer connected in the circuit. 

10. Why are high-resistance telephones 
used with crystal receivers ? 

11. How can the fundamental wave- 
length of an aerial be increased ? 

12. What are the main points of differ- 
ence between a “closed” oscillatory 
circuit and an “ open " oscillatory circuit ? 


SENIOR PAPER. 
Questions. 


1. Show how the frequency of an 
oscillatory circuit can be obtained if the 
length of the wave produced is known. 

2. On what two factors does the 
frequency of an oscillatory circuit depend ? 
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Describe how the frequency of the 
oscillatory circuit can be increased. 

3. Make a diagram, using the usual 
symbols, showing a variable capacity 
connected in series with an inductance 
and in series with a variable resistance, 
all forming one closed circuit. 

4. Make a diagrammatic sketch of an 
oscillatory circuit, showing how it is 
excited. 

Explain how the energy which can be 
introduced into this circuit depends upon 
the capacity of the condenser and the 
voltage to which it is charged. 

5. What advantage is gained by ex- 
citing an aerial by means of a closed 
oscillatory circuit ? 


What conditions are necessary in order - 


that the energy in the closed oscillatory 
circuit is transferred to the aerial ? 

6. How can the coupling between two 
oscillatory circuits be measured ? 


7. Make a diagram of the connections 
of a wave-meter and describe how it is 
used to measure the length of a wave 
produced by an oscillatory circuit. 

8. Draw a diagram of the connections 
of any one form of crystal receiver, showing 
a potentiometer connected in the circuit. 

9. Draw a curve illustrating the increase 
in current passing through a carborundum 
crystal, as the voltage across it is increased. 

For what purpose is a potentiometer 
used ? 

10. Draw a diagram of connections 
of a tuned buzzer and describe its action. 

11. Draw any one form of aerial, show- 
ing the lengths of wires used, and estimate 
approximately what would be the funda- 
mental wave-length of that aerial. 

12. What are the main points of differ- 
ence between a “closed” oscillatory 
circuit and an “open”? oscillatory cir- 
cut ? Draw a diagram of each. 


SOME OF THE PRIZEWINNERS, 1914. 
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Report of Directors. 


The Directors herewith submit the Balance Sheet with Profit and Loss Account for the year 1913. 


As will be seen from the Profit and Loss Account, the gross profit for the year amounted to the sum 
of £245,583 13s., and the net profit carried to the Balance Shect, to £122,323 9s. 8d. 


It will be remembered that attention was drawn in the last Report to the fact that substantial profit 
had been realised for the year 1912 under exceptional circumstances, and that your Directors therefore 
deemed it prudent to avail themselves of the opportunity to establish a reserve account, and had appro- 
priated £100,000 from these protits for that purpose. An effective comparison of the results of the two 
years cannot therefore be made. The Directors regret that the business of the past year should not have 
shown more immediate profits. The Company has nevertheless carried out a considerable amount of 
work, which should contribute large annual revenues in future years. 


The financial conditions which have prevailed throughout the world for some time past have been 
responsible for many foreign Governments deferring to place orders which the Company expected to 
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receive. In other cases the Company has been unable to complete contracts within the year owing to 
delay on that portion of the work which had to be carried out by the Governments. 


The Directors recommend the payment of a final dividend for the year 1913, of 10 per cent. on both 
classes of shares. 


Summarised, the proposed appropriation of the available balance is as follows : 
Preference Shares: Dividend of 17 per cent. for year ended December 31st, 


1913, of which 7 per cent. was paid on October 1st, 1913 . £42,500 0 O0 

Ordinary Shares: Dividend of 20 per cent. for year ended December 31st, 
1913, of which 10 per cent. was paid on en 5186, 1914 is . 150,000 0 O0 
Balance carried forward to next account ... us m 76,549 15 7 
| £269,049 15 7 


In the Balance Sheet “ Shares in Associated Companies and Patents" аге taken into account as 
usual at their cost price, viz., £1,298,743 13s. 6d., an increase over last year of £442,624 5s. 2d., the par 
value of the shares being £2,421,220 4s. 7d., showing an increase over last year of £826,636 12s. 4d. The 
amount shown in the Balance Sheet and the par value of the shares show substantial increases over the 
figures of last year, the Company having acquired additional interests which are calculated at cost. After 
careful consideration your Directors have resolved to discontinue publishing particulars of the shares held 
by the Company, it being in their opinion prejudicial to the interesta of the Company that such informa- 
tion should be made public. Taking the prices quoted on June 30th last for such shares as are quoted 
on the London Stock Exchange, and placing à moderate valuation on those unquoted (taking into con- 
sideration the different elements which they now possess for such valuation), the total value so arrived 
at represents a sum in excess of the £1,298,743 13s. 6d. appearing in the Balance Sheet. This latter 
figure also includes the cost to the Company of the whole of its Patents and Patent Rights. The cost 
of Patent Renewals have been entirely written off from Profit and Loss Account, and no other figure 
appears in the Balance Sheet representing either Establishment Costs or Goodwill. 


In October, 1915, the Capital of the Company was increased to £1,500,000 by the creation of 500,000 
new Ordinary Shares of £l each, ranking for dividends declared in respect of the period commencing 
January lst, 1914, and in all other respects pari passu with the existing 750,000 Ordinary Shares of £1 
each. 250,000 shares were forthwith offered to the Sharcholders pro rata at £3 5s. per share and the 
whole of the issue was subscribed and duly allotted. Of the remaining 250,000 shares, 222,688 were 
issued for cash in December, 1913, in connection with the arrangements made with respect to the shares 
acquired іп the Compagnie Universelle de Télégraphie et Téléphonie sans Fil. 


The Share Premium Account has increased during the year by £511,958 4s. 4d., and now stands at 
£767,665 7s. 5d. Of this amount £397,057 15s. fell due in the early part of this year and has been received. 


The Goldschmidt high-frequency alternator (continuous wave machine), in which the Company 
is interested through its shareholding in the Cie Universelle de Télégraphie et de Téléphonie sans Fil, 
particulars of which were given at the Extraordinary General Meeting held on October 3rd of last year, 
has been erected at a station in Germany and at another near New York. This latter station has been 
only recently completed and experimental work is being conducted between the two stations. It is yet 
too early to speak definitely as to the results. A demonstration has been given of the transmission of 
5,000 words from America to Germany, when conditions were favourable, but tests from Germany to 
America on a similar scale have not yet been made. Given that they prove sufficiently promising, work 
will be proceeded with immediately with a view to making necessary changes and additions to equip both 
stations on a commercial basis. Some months, however, must be allowed for this work to be completed. 


The contract entered into with His Majesty's Government for the erection of six high-power stations 
was ratified by Parliament on August 8th last, when your Directors contemplated proceeding immediately 
with the erection of all the stations simultaneously. Additional staff had been engaged and trained in 
anticipation at considerable expense, but nearly a year has passed, and the Board realises that the slow 
progress which the Company has been permitted to make seriously prejudices the Company's interests. 
Much work has been done by the Company, and a substantial sum of money has been expended, for which 
no return has been received during the past year. The Directors are giving this matter their serious 
consideration. 


We have continued to do a substantial and remunerative business in Italy, and enjoy the confidence 
and support of the Italian Government. 


The erection of the high-power station for the Norwegian Government is well advanced and should 
be completed by the autumn. A commercial telegraph service between Northern Europe and the United 
States of America is to be inaugurated, in which this Company wil: be interested to the extent of 10 per 
cent. of the gross receipts. 


In December last the Trans-Ockanic WIRELESS TELEGRAPH COMPANY, LIMITED, was incorporated, 
with a capital of £200,000, for the purpose of conducting a wireless telegraph service between this country 
and the United States. That Company has acquired the new stations which have been erected in Wales 
for this purpose. These stations will be opened in the near future when for the first time a direct wireless 
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telegraph service between London and New York will be established. By this service messages will be 
automatioally transmitted and received at the rate of one hundred words per minute, & speed considerably 
in excess of the fastest cable. This new service will be conducted by the Trans-Oceanic and American 
Marconi Companies without the intervention of landlines controlled by any other company. The issued 
capital of the Trans-Oceanic Company is held by this Company. 

Telegraph offices will be opened in the City at No. 1 Fenchurch Street, which will be in direct com- 
munication by private line with the stations in Wales. 


Licences have been obtained from the British and Spanish Governments for a direct wireless service 
between the two countries. For this purpose the Company's station at Poldhu has been enlarged, and & 
service to Spain and the Canary Islands will be inaugurated within a few wecks. 


THE AMERICAN CoMPANY.—Exceptional weather causing considerable difficulty and delay in trans- 
port of plant has caused the high-power stations to be longer in course of erection than was contemplated. 
Those, however, of San Francisco, Hawaii and Belmar (New York), are now practically complete, and 
will be opened for service in the near future. Difficulty was experienced in securing the services of a man 
with the knowledge and ability needed for the direction of the American Company, and the business of 
last year was therefore less profitable it is believed than it otherwise would have been. We are glad to 
be able to report that Mr. E. J. Nally, ex-Vice-President of the Postal Union Telegraph Company of 
America, has become the Vice-President and Manager of the American Company. Your Directors have 
had the advantage of receiving two visits from him, and are very hopeful that his business ability and 
experience in all matters concerning the cable and telegraph business, together with his energetic methods 
and organising powers, will soon make themselves markedly felt in the development of the American 
business. The patent actions in the American courts, to which the Chairman referred last year, have now 
been decided in the Company's favour and substantial results should be derived therefrom. 


THE CANADIAN CoMPANY has made progress during the year and steps which are in contemplation 
should markedly improve its position in the near future. 

THE ARGENTINE CoMPANY is proceeding with the construction of the high-power station for com- 
MIREN dE with Europe, which, so soon as the new transatlantic service is opened, will be pushed on with 
all speed. 

THe BELGIAN Company (Société Anonyme Internationale de Telegraphie sans Fil) has continued 
to earn satisfactory profits and is making substantial progress. For the year ending December 31st, 1913, 
a dividend at the rate of 74 per cent. has been declared. This Company now owns and operates nearly 
200 ship telegraph stations. " 

Тнв Екемсн Company (Compagnie Francaise Maritime et Coloniale de Telegraphie sans Fil) has 
declared a dividend for the year 1913 at the rate of 10 per cent. on the Ordinary Shares, and 31.25 francs 
per share upon the Founders’ Shares. This Company now owns and operates nearly 100 ship telegraph 
stations. 

Toe MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY, LIMITED, has shown an increase 
during the year 1913 of nearly 50 per cent. in its receipts. A final dividend of 5 per cent. has just been 
declared, making a total of 10 per cent. for the year. This Company now owns and operates some 873 
ship telegraph stations as compared with 580 at the end of 1912. Our interest in the German Mercantile 
Marine continues to show excellent progress, and the Company receives satisfactory and improving returns 
therefrom. 

Тнк Russian Company (La Société Russe de Télégraphes et de Téléphones sans Fil) is making. 
steady and satisfactory progress. It has declared a dividend for the year 1913 at the rate of 6 per cent. 
The contracts in hand show an increase over those of the preceding year, and the prospects of future 
business are highly encouraging. 

Tue SPANISH Company (La Compania Nacional de Telegrafia sin Hilos) in which the Spanish and 
General Wireless Trust, Limited, have large interests, has not made the progress expected. The receipts 
from their stations, although increasing, are not satisfactory. The terms of their concession have been 
impaired by recent legislation, which it is considered entitles the Company to substantial compensation. 
Our Managing Director haa recently paid a visit to Madrid, where he conferred with the Prime Minister 
and other Members of the Government, and informs us that he is encouraged in the beleif that the proposals 
which he has causcd to be submitted to the Government will be accepted. In that event the Company's 
position will be distinctly improved, and a reasonable return upon its capital may be expected to follow. 

THE BETULANDER AUTOMATIC TELEPHONE CoMPANY, LiMITED, in which this Company holds a con- 
trolling interest, was incorporated on August 20th, 1915, to acquire from this Company the rights and 
patents in connection with the automatic telephone system invented by Mr. G. A. Betulander, of Stockholm. 
The business is being rapidly developed and the Directors are confident that it will show substantial and 
remunerative results. 

During the past year this Company and its affiliated agents have entercd into contracts and executed 
work for the Governments of the following countries: Great Britain, Dominion of Canada, Indian Empire, 
Union of South Africa, Bolivia, Brazil, Bulgaria, Chili, Greece, Italy, Norway, Portugal, Roumania, Russia, 
Servia, Spain, Turkey, and United States of America. 

FIELD STATION DeEpARTMENT.—Improvements have been made in some of the types of field station 
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apparatus, notably the lightest form of military apparatus, known as the Knapsack station, which has 
been entirely re-designed. The sales for 1913 are more than double those of the previous year, and during 
the early part of 1914 important orders have been received from foreign Governments. 


Numerous additional patente, which are believed to be of great value were taken out during the year. 


Rapid progress has been made in the development of wireless telephone apparatus, and the Company 
has recently introduced a practical and commeroial set for moderate distances. Further important 
developments are proceeding and it is contemplated that apparatus will shortly be available for the trans- 
mission of speech over considerable distances. The development of this new means of communication 
should add considerably to the earning powers of the Company. 


Marked progress has been made during the past year in the development of the Wireless Compass or 
Direction-finder, and Fog and Submarine Signalling apparatus. These instruments should add materially 
to the safety of life at sea, and it is hoped they will be universally adopted by the mercantile marine. An 
apparatus for use in lifeboats has also been recently introduced on the market, and is much appreciated 
by shipping companies. 


An International Convention for Safety of Life at Sea was signed in London on January 20th, 1914, 
and a Bill to give effect thereto is now before Parliament. Under this Bill wireless telegraphy is rendered 
compulsory upon ships carrying fifty or more persons including crew. As similar provisions are to be 
enforced in all the principal countries of the world, increased business should result for all our subsidiary 
Companies which are operating wireless telegraphy on board ships. 


In pursuance of the authority given to the Directors at the Annual General Meeting on July 9th, 
1912, they have entered into a provisional agreement with the North British and Mercantile Insurance 
Company for the establishment of a Staff Superannuation Fund. An Extraordinary General Meeting will 
be held immediately after the Ordinary General Meeting to approve the necessary alteration to the Memo- 
randum of Association authorising the Company to adopt the scheme. 


The action brought by Mr. O. Locker Lampson, M.P., and Mr. P. E. Wright, referred to in the last 
annual report, is still pending. The Chairman will make a statement at the meeting. 


M. Maurice Travailleur retired from the Board in May, 1914, owing to ill-health. 


The Directors retiring at this meeting, although they would not in the ordinary course retire by 
rotation, are Commendatore G. Marconi and Mr. Godfrey C. Isaacs, who, being eligible, offer themselves 
for re-election. 


The auditors, Messrs. Cooper Brothers & Co., also retire and offer themselves for re-appointment. 


By Order of the Board, 
HENRY W. ALLEN, Secretary. 


Marconi House, Strand, London, W.C. 
July 10th, 1914. 


An EXTRAORDINARY GENERAL MEETING of the above-named Company was held at the conclusion 
of the Ordinary General Meeting for the purpose of considering and, if thought fit, passing as an extra- 
ordinary resolution the following resolution :— 


“ That the provisions of the Memorandum of Association of the Company be altered with respect 
to the objects of the Company by the insertion of the following provision in Clause 3 of the said 
Memorandum and that the objects of the Company be extended accordingly, that is to say :— 


“ Between sub-section (х) and the sub-section at present lettered (y) the following additional sub- 
section, namely :— 


" * (y) To establish and support, or to aid in the establishment and support of associations, 
institutions, trusts, funds or conveniences calculated to benefit employees or ex-employees of 
the Company, or the dependenta or connections of such persons, and to grant pensions and 
allowances, and to make payments towards insurance, and to subscribe or guarantee money for 
charitable or benevolent objects, or for any exhibition, or for any public, general, or useful object.’ 


“ And that the sub-sections of Clause 3 or the said Memorandum at present lettered (y) and (z) 
be lettered (z) and (za) respectively." 


Should the above resolution be passed by the requisite majority, it will be submitted for confirmation 
as а special resolution at a further Extraordinary General Meeting of the Company which will be sub- 
sequently convened. 
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Dr. BALANCE SHEET, 
£ в. d. £ в. d. 
To Capital— 
Authorised— 
1,250,000 Ordinary Shares of £1 each  ... £1,250,000 0 0 
250,000 7 per cent. Cumulative Partici- 
pating Preference Shares of £1 each ... 250,000 0 0 
£1,500,000 0 0 
Issued— 
994,771 Ordinary Shares of £1 each fully paid .. 994,771 0 0 
221,917 Ordinary Shares of £1 each on which £57 ,8T1 15s. paid 
and balance payable in 1914  ... is 227,917 0 O0 
250,000 7 per cent. Cumulative Participating Preference Shares 
of £1 each, fully paid... as 250,000 0 O 
——— 1,472,688 0 0 
» Share Premium Account, of which £397,057 15s. payable in 1914, 
less Expenses of increase of Capital and New Issue  ... 767,665 7 5 
. Bills Payable  ... ds ss des n - rm ue 17,962 7 2 
.. Sundry Creditors е 182,713 15 7 
„ Reserve for Expenses Unpaid a and Payments i in Advance.. s 39,121 2 5 
.. General Reserve Account .. "e 100,000 O O 
» Profit and Loss Account— 
Balance as per last account, December 3lst, 1912 ... ju 439,147 3 8 
Deduct— 
Preference Dividends and Оши Divi- 
dends for 1912  ... > я £192,420 17 9 
General Reserve Account . d - 100,000 O O 
— 292,420 17 9 
146,726 5 11 
Profit for the year as per Account 28, ju! a js 122,325 9 8 
269,049 15 7 
Deduct— 
7 per cent. Interim Dividend on Preference 
Shares paid October lst, 1913 ... oe ih ius ds 17,500 0 O0 
————————— 251549 15 7 


NoTE.—Àn interim dividend of 10 per cent. on 750,000 of 
the Ordinary Shares had been declared prior to December 
ólst, 1913, payable on January 3lst, 1914. 

To Contingent Liability on Shares in 


Associated Companies  ... £50,862 10 0 
22.83.100 8 2 
Or. | PROFIT AND LOSS ACCOUNT for 
£ s d. 
To Rents, Rates, Taxes, Travelling and General Expenses... s ie re ues 24,495 12 7 
‚‚ Salaries of Staff and Directors’ Remuneration ... Hos ЕТ jus ies re 45,077 11 9 
» Law Charges, Professional Fees and Patent Expenses ... е bos = me 7.863 2 11 
.‚ Depreciation of Plant, Machinery, Buildings and Furniture  ... m jus ES 19.562 17 5 
4 Foreign Agencies Expenses кы: =з Ре bis 4,217 9 10 
4, Station Expenses and Experimental Work. | n ты: z: М 23,141 14 4 
„ Balance being Profit for the Year carried to Balance Sheet ... i m .. 122,323 9 8 


£246,681 18 6 
je ee e 


Report of the Auditors 


We have audited the above Balance Sheet. The item, Shares in Associated Companies and Patents, 
par value of £1,246,788 10s. 2d., which are held in Brussels, Buenos Ayres, Madrid, Montreal, New York, 
this Company. This item also includes shares for which certificates have not been issued. We have 
properly drawn up so as to exhibit a true and correct view of the state of the Company’s affairs according 

Гохоох, July 9th, 1914, 
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December 3lst, 1913. Cr. 
£ s д. £ s d. 
By Cash at Bankers and in Hand f тА d n “ioe 16153 2 0 
» Share Premium due in 1914, since РИ du 2 ie 397,057 15 O 
», Calls on Shares due in 1914, since received . 170,039 5 0 
„ Sundry Debtors, Debit Balances and Expenditure on Foreign 
Developmente 496,035 19 0 
» Stock at Cost or Under as certified by Officers of the е Company .. 151,141 11 5 
„ Freehold Works at Dalston ... к 38,842 17 11 
Deduct Mortgage ... 0 DN es -- iis - 14,611 12 4 
— 04,231 5 7 
» Freehold Property at Chelmsford and Plant, Machinery and Build- 
ings at Chelmsford and Genoa Works  ... 106,080 13 2 
» Long Distance Stations in Ireland and Cornwall (including Stock 
of Stores) and Movable Plant at other places ... 141,859 17 7 


» Expenditure on Leasehold Premises, Marconi House, Londoni, Office 

Furniture and Fittings at Head Office, Chelmsford and EON 

Agencies ... 30,359 5 11 
»» Shares in Associated Companies and Patents Р - ies 1,298,743 l3 6 


Shares held in Associated Companies аге of a par value 
of £2,421,220 4s. 7d. 


£2,831,700 8 2 

the Year ending December 3lst, 1913. Cr. 
" £ s. d. 
By Balance of Contracts, Sales and Trading Account TA a ы: s T 245,583 13 0 
» Transfer, Share Warrant and other Fees ... m де v" Ps 29 с 1,098 5 6 
£246,681 18 6 


С. MARCONI, Director. 

to the Shareholders. GODFREY С. ISAACS, Director. 

includes shares without nominal value entered in the Balance Sheet at £25,585 13s. 8d. and shares of the 

Paris, St. Petersburg, and Sydney. We have seen letters stating that these shares are held on behalf of 

obtained all the information and explanations we have required. In our opinion such Balance Sheet is 

to the best of our information and the explanations given to us and as shown by the books of the Company. 
COOPER BROTHERS & CO., Auditors. 

Chartered Accountants. 
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Wireless Telegraphy on Ships 
at Sea 


HE annual report of the Marconi Inter- 
national Marine Communication Company, 
Limited, which we summarised in the July issue of 
THE WIRELESS WORLD, was submitted at the 
fourteenth general meeting of the Company, held 
at the Whitehall Rooms in London on June 30th. 
The Chairman, Commendatore G. Marconi, 
delivered an interesting review of the company's 
work in the speech which we publish below together 
with a report of the proceedings :— 


CHAIRMAN’S SPEECH. 


With your approval I propose to follow the usual 
course of taking the report as read. I feel sure that 
the accounts of the past year will have satisfied 
you, as they have satistied your directors, that the 
company has continued to make sound and sub- 
stantial progress. Comparing the figures with 
those of last year, it will be seen that the number 
of ships which we have fitted with wireless tele- 
graph stations which we operate increased from 
580 at the end of 1912 to 788 at the end of 1913, 
and that the same rate of progress continues, the 
number having become 873 at the date of the 
report. The receipts from ships’ telegrams, news 
services, subsidies, rentals, &c., during the past 
year were £146,516, as compared with £100,522 of 
the preceding year, showing an increase in round 


figures of £46,000. On the other hand, the ex- . 


penses, although necessarily higher, have not 
increased out of proportion. The principal item 
of increase is shown under station expenses, which 
of course rise with the number of stations, and 
likewise the amount of depreciation. Turning to 
the balance sheet, the only items to which I think 
I need make any reference are on the debit side, 
the issued capital, which has been increased to 
£306,084, and, on the credit side, to plant, appara- 
tus, furniture, and stores, which has increased to 
£213,000, which, after making allowance for 
depreciation, shows an addition of £69,000, which 
is accounted for, of course, by the additional ships 
which have been fitted. 

lt is a matter of great satisfaction to your 
directors—and, if 1 may be allowed to say so, 
especially so to me—to see this company now 
soundly on its feet earning reasonable profits and 
paying a fair return to ite shareholders, for I cannot 
forget that when this company was registered in 
the year 1900 it had for ita object the introduction 
of wireless telegraphy upon ships at sca to save life 
and to save ships, but with very few exceptions we 
found very little disposition to take advantage of 
the valuable services which we offered. In these 
days, when many ships have been saved by means 
of wireless telegraphy and thousands of people owe 
their lives to the fact that installations are on board 
most of the important ships, it will be scarcely 
believable to those of our shareholders who have 


not been thoroughly acquainted with the develop- 
ment of the company that we expended something 
in the neighbourhood of £200,000 in creating &nd 
popularising our service before we were ever able 
to earn a profit. As a result, however, of the 
great energy of our staff and the hard work of 
every member of the company we are able this 
year, for the fourth successive year, to pay a 
reasonable dividend. 


THE Company’s * MONOPOLY ": REPLY TO 
PARLIAMENTARY CRITICS. 


I think I am warranted in saying that the nation 
at large, if not the whole civilised world, owes 
respect at least to this company for the untiring 
and patient work which it has done in causing loss 
of life &t sea to be so much less than it otherwise 
would have been; yet, notwithstanding, there are 
members of Parliament who never miss an oppor- 
tunity of attacking our company and complaining 
of the monopoly which they allege we possess. 
I would ask them if they can contend that we have 
turned that monopoly to an improper account. 
Does the history of our company suggest anything 
of the kind ? Does the 10 per cent. dividend which 
we аге now able to declare, after nine years without 
any return at all for the capital invested, savour of 
extortion ? Have they any knowledge or apprecia- 
tion of our vast organisation ? Do they know that 
every young man serving with us as & telegraph 
operator on board ship—and there are now some 
1,500 of them—has been taught by us without 
charge; that not one of them haseverfailed to do 
heroic duty, even to the sacrifice of his life, when 
circumstances have called upon him to d» so ? 

There has never been any evidence that a ship 
in distress fitted with a Marconi installation has 
ever yet called for assistance without receiving an 
answer. In every important port throughout the 
world there is a Marconi inspector ready to over- 
haul the wireless apparatus of every ship that calls, 
and they and the operators must work together 
under carefully considered rules, which have to be 
most rigorously adhered to by the company to 
ensure the magnificent discipline so essential to the 
public and which prevails throughout the service. 


LORD MERSEY AND THE MARCONI OPERATORS. 


Only a few days ago Lord Mersey, as President 
of the Court at present inquiring into the disaster 
which recently overtook the Ampress of Ireland, 
complimented the Marconi operators, and stated 
that they were a credit to the service to which 
they belonged ; and innumerable are the letters of 
appreciation which are received by the company 
from all the important shipping companies through- 
out the country. I contend that it does not lie 
in the mouth of anybody to complain of the 
monopoly which this company possesses—if it 
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possesses one—for it owes it to the invention, to 
an organisation and a perfect discipline, which is 
essential and could not exist were the business in 
many hands, and to the important capital which it 
has invested, so providing a valuable, well-conducted 
and reliable service to the whole travelling public, 
which it is very probable would never have existed 
at all but for the company’s own efforts. · 

_ In view of the ВШ which has been introduced 
into Parliament to carry into effect the Inter- 
national Convention for the Safety of Life at Sea, 
under which wireless telegraphy becomes obligatory 
upon ships carrying fifty persons or more, including 
crew, your directors have consented to enter into 
an agreement with the Board of Trade to supply 
their installations in a similar way as they have 
done before wherever they may be called upon to 
do so. It is proposed that the remuneration 
which they are to receive shall be left to a referee. 
Having regard to the very reasonable terms which 
the company has been in the habit of charging, 
your directors see no objection to accepting these 
conditions, . 


A SUPERANNUATION FUND. 


As mentioned in the report, the directors have 
established, subject to the approval of the share- 
holders, a superannuation fund, of which the North 
British and Mercantile Insurance Company will 
act as trustees. This fund is for the purpose of 
providing pensions for employees of the company 
when they eventually retire from work. Similar 
funds have been brought into existence in the other 
Marconi companies, and it is thought that it is 
highly desirable, now that this company has been 
placed on a sound profit-earning basis, to commence 
to make provision for employees upon their reach- 
ing the age of well-earned rest. The company and 
its employees will contribute jointly and in equal 
proportions to the fund, and your directors are of 
opinion that such a scheme is due to its staff, 
besides going a long way to encourage them to 
remain in the company’s employ, and materially 
assisting therefore in maintaining the discipline 
which is of such pre-eminent importance in the 
responsible work which your company conducts. 

It remains for me now only to assure you that 
your directors will continue to devote the same 
care and energy in the conduct of your business in 
the future as they have done in the past, and to 
offer to give any further information to share- 
holders if they have any questions which they 
desire to put to me. In the meantime I will 
propose :—'* That the report of the directors sub- 
mitted, together with the annexed statement of 
the company’s accounts at December 31st, 1913, 
duly audited, be received, approved, and adopted.” 
I call upon Mr. Godfrey Isaacs to second the 
motion. 

The Managing Director (Mr. Godfrey Charles 
Isaacs): Ladies and gentlemen,—I have pleasure 
in seconding the resolution which the chairman has 
just submitted to you. There is nothing which I 
can usefully add to that which the chairman has 
already said to you. 

The resolution was unanimously adopted without 
discussion. 

The Managing Director : Ladies and gentlemen,— 
It is now my pleasure to move “ That Commenda- 


tore Guglielmo Marconi and Mr. Maurice Travail- 
leur, who retire by rotation, be re-elected to the 
Board." I do not think I need say anything to 
you—in fact, I know I need not say anything to 
you—about Mr. Marconi. As regards Mr. Travail- 
leur, he is closely associated with an affiliated com- 
pany on the Continent, and he is a most valuable 
member of the Board. I beg to move that they be 
re-elected. 

Mr. Henry S. Saunders: I have the pleasure of 
seconding the motion. 

The resolution was unanimously adopted. 

Captain H. Riall Sankey, R.E.: Ladies and 
gentlemen,—A motion has been put into my hands 
which reads :—“ That the remuneration of the direc- 
tors for the year 1914 shall be the sum of £1,000, 
subject to such further sum, if any, ав may be 
determined at the next general meeting of the 
company.” This is the usual motion, and I do 
not think any words are necessary from me in 
proposing it. 

Mr. Alfonso Marconi: I have very much pleasure 
in seconding Captain Sankey’s motion. ; 

The resolution was unanimously adopted. 

The Chairman : I have now to move, “That a 
final dividend of 5 per cent., equal to ls. per share, 
less income tax, upon the capital now issued and 
paid up, be and the same is hereby declared for the 
year ended December Slst, 1913; that the said 
dividend be payable on July Jlst, 1914, to the 
shareholders registered on the books of the company 
at June 30th, 1914.” 

The Managing Director: I have pleasure in 
geconding the resolution. 

The motion was passed unanimously. 

Mr. C. A. Phillips : Mr. Chairman, gentlemen,— 
I have very much pleasure in moving * That 
Messrs. Cooper, Brothers and Co. be re-elected 
auditors for the ensuing ycar, and that thei 
remuneration for auditing the accounts to Decem- 
ber 3lst, 1913, be 250 guineas.” І move that 
formally, Sir. 

Mr. W. W. Bradficld; I have much pleasure in 
seconding the motion. 

The resolution was unanimously adopted. 

Mr. Phillips: Perhaps it would not be out of 
order if at this Juncture, as an opportunity is pre- 
sented, 1 proposed an expression of our thanks to 
the chairman and his fellow-directors on the board 
of this company, with an expression of our pleasure 
and satisfaction that at this stage the company has 
reached a most satisfactory position, and that we 
are now receiving the dividends to which we have 
been looking forward for some time past. I am 
gure it is a matter of gratification to everyone, and 
we cannot help a feeling of great satisfaction that 
the work which the company is engaged upon is of 
a most beneficent and humanitarian character ; it 
is helpful to the whole world and to civilisation. 
The only remarkable thing is that when the regula- 
tion was passed requiring vessels carrying fifty 
persons or more to be installed with the Marconi 
installation it was not made incumbent upon vessels 
of a smaller crew and passenger-bearing capacity 
also to comply with that regulation. Undoubtedly 
that is a thing which will follow later. і should 
like to move that our hearticst thanks be given to 
the chairman and his fcllow-directors for their ser- 


vices during the past year. 
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" PRACTICAL USES or THE МАУЕ-МЕТЕЕ 
IN WIRELESS TELEGRAPHY. By Lieut. 
J. O. Mauborgne. McGraw-Hill Book 
Company, New York and London (6 
Bouverie Street, E.C.). 74 pages, 42 
illus. Price, $1. 


This work was originally printed for use 
at the Army Signal School, Fort Leaven- 
worth, Kan., and is now offered to a much 
wider public in a revised form. The author 
begins with а series of fundamental defini- 
tions and relations, and proceeds to describe 
the basic operation of all wave-meters of the 
resonance type. He also discusses in detail 
the types of instruments in use by the 
United States Signal Corps. The later 
chapters contain instructions for and ex- 
amples of wave-meter measurements of open 
and closed circuit wave-length, coupling 
inductance, capacity, decrement, etc. Átten- 
tion is given to the adjustments necessary 
to make transmitters complv with the 
various Federal regulations as to wave- 
length and radiation purity. The measure- 
ment of received wave-lengths is described, 
and a full-page chart which simplifies the 
calculation of frequencies and wave-lengths 
from inductance and capacity is added. 


“ STUDIES IN TERRESTRIAL MAGNETISM.” 
By Dr. C. Chree, M.A., F.R.S. (London: 
Macmillan & Co., Ltd., St. Martin’s Street, 
W.C. s. net.) 


The study of the effect of daylight upon 
radio-telegraphic waves is of such wide 
interest that Dr. Chree’s able volume should 
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command а large number of readers who are 
interested in wireless telegraphy. 

The subject of “ Terrestrial Magnetism ” 
is very large and ever increasing, and the 
author in the volume before us has con- 
tented himself with presenting a connected 
account of his own original work in that 
subject. 

There is an absence ir the book before us 
of a definite theory as to the origin of the 
several magnetic changes. The author ex- 
plains that his reason for refraining from 
laying down such a theory is that at the 
present stage theorising on the subject is 
less likely to be of substantial advantage 
than the existence of positive knowledge, 
and whilst the present volume deals almost 
entirely with facts or supposed facts. The 
phenomena of Terrestrial Magnetism are of a 
complicated nature. The so-called regular 
daily changes vary largely with the season of 
the year and from one year to the next; the 
so-called irregular changes are multitudinous. 
It can scarcely be hoped that in our time 
any general theory will present a satisfactory 
explanation of all observed facts, or enable 
us completely to forecast the future ; for 
some time at least it is mainly to observation 
that we must look for detailed knowledge, 
and it is in any case to observation that we 
must turn as the touchstone by which to 
test theory. For this reason Dr. Chree's 
work is especially welcome, because of its 
originality, and it should serve as an excel- 
lent model for other investigators. The 
book is divided into seventeen chapters, and 
is wellillustrated by means of clear diagrams. 
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COMPANY NOTiCES. 


Sociéte Anonyme Internationale de Téle- 
graphie Sans Fil. 

The first Ordinary General Meeting of 
the Société Anonyme Internationale de 
Télégraphie sans Fil was held at Brussels 
on May 27th, General Thys presiding. 

The Board were re-elected as follows: 
General Albert Thys, President; Doctor 
Adolf Franke and Godfrey C. Isaacs, Vice- 
Presidents; Maurice. Travailleur, Gaston 
Perier, Count Georg von Arco, Hans Bredow, 
Felicien Cattier, Major S. Flood Page, Paul 
Mamroth, Commendatore Guglielmo Mar- 
coni, Captain H. Riall Sankey, Directors. 

A dividend at the rate of 7} per cent., or 
31:50 francs per share, was declared payable 
on June 15th. 

At December 31st, 1913, the Company 
was operating 165 wireless telegraph stations 
on board ships, which has increased to 190 
at the present date. 


* * * 


Russian Company ог Wireless Telegraphs апа 
Telephones. 

As we announced briefly in our last issue, 
the Annual General Meeting of the Russian 
Company of Wireless Telegraphs and Tele- 
phones was held in St. Petersburg on 
June 13th, Admiral Bostrem, chairman of 
the Company, presiding. 

The Directors’ Report shows that the 
business of the Company continues to develop 
satisfactorily, and the business in hand this 
year represents a very substantial increase 
over that of the preceding year, the Company 
having important contracts with the Russian 
Government. Owing to the growth of the 
Company's business it is proposed to enlarge 
the works. 

The Company has declared a dividend of 
6 per cent., payable on October Ist, which 
is at the same rate as for the previous 
year. The two retiring Directors, Commen- 
datore G. Marconi and Mr. Adrian Simpson, 
were re-elected. 


Share Market. 
London, July 18th. 
There have been considerable fluctuations 
in the various Marconi issues during the 
past month. The annual report, although 
showing decreased profits, is evidence of 
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the great advance being made by wireless 
telegraphy all over the world, and an 
advance has taken place in the share values 
from the prices ruling before its publication, 
closing prices being: Marconi Ordinary, 
£2 5s.; Marconi Preference, £1 17s. 6d.; 
American Marconi, lls. 3d.; Canadian 
Marconi, 6s.; Marconi International, £l 


6s. 3d. 


PATENT RECORD. 


The following patents have been applied for 
since we went to press with the July number: 

14.595. June 17th. Robert B. Goldschmidt. 
Mechanical selector for electro-magnetic waves 
applicable to wireless telegraph receiving apparatus. 
(Convention date, December 29th, 1913, Belgium.) 
(Com plete.) 

14884. June 20th. Emile Girardeau and Joseph 
Bethenod. Spark gaps for radio-telegraphy. (Con- 
vention date, June 23rd, 1913, Belgium.) (Com- 
plete.) 

14891. June 20th. Sir Arthur Trevor Dawson 
and George T. Backhouse. Receivers for use with 
electrical apparatus for transmitting and receiving 
signals. (Provisional.) 

15031. June 23rd. Emile Girardeau and Joseph 
Bethenod. Spark gaps for radio-telegraphy. (Addi- 
tion to 14884/14. Convention date, February 23rd, 
1914, Belgium.) (Complete. ) 

15082. June 23rd. Robert B. Goldschmidt. 
Mechanical selector for electro-magnetic waves 
applicable to wireless telegraph receiving apparatus. 
(Addition to 14595/14. Convention date, May 2nd, 
1914, Belgium.) (Сот plete.) 

15160. June 24th. T. William Stratford- 
Andrews and Galletti's Wireless Telegraph and 
Telephone Co., Ltd. Electric dischargers more 
particularly for use in wireless telegraphy and tele- 
phony. (Provisional.) 

15182. June 24th. Lewis Claud Willcox, B. 
Hippisley and E. Russell Clarke. Wireless receiving 
apparatus. (Provisional) 


15388. July lst. Bernard Starie. 


Detector 


for electro-magnetic waves or the like. (Pro- 
vtsional.) 
15857. July 2nd. Percy Carr Bird. Wireless 


telegraphy. | (Provisional) 

15881. July 2nd. Deutsche Telephonwerke Ges. 
m.b.h. Detector for clectro- magnetic waves. (Con- 
vention date, January 24th, 1914, Germany.) 
(Com plete.) | 

15981. July4th. Raghunath Balkrishna (ре. 
Alarm Marconi-bell for ships in fog at sca and for 
railway trains, air craft, and the like.  (Provisional.) 

16328. July 8th. John Hays Hammond, iun. 
System for the control of moving bodies at a dis- 
tance by radiant energv. (Convention date, July 
14th, 1913, United States.) (Com plete.) й 

16380. July 9th. Roberto Clemens Galletti. 
Receiving apparatus for wireless telegraphy. — (Z^ro- 
visional.) 
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Wireless Telegraph Operators in 
the Royal Naval Reserve 


The following is a Copy of the Circular Issued by the 


Admiralty Relating 


to the Enrolment of Wireless 


Telegraph Operators in the Royal Naval Reserve. 


Conditions of Service. 

1. The Lords Commissioners of the 
Admiralty have approved of the formation 
of a Wireless Telegraph Branch of the Royal 
Naval Reserve, composed of Wireless Tele- 
graph Operators of the Mercantile Marine. 
These ratings will be subject to the existing 
Regulations for the Royal Naval Reserve, 
so far as they are applicable, and will be 
required to qualify themselves by training 
in the Signal School, Portsmouth, or else- 
where as directed, for service in His Majesty’s 
Fleet in time of emergency. When em- 
barked for service and when under training 
they will be subject to the Naval Discipline 
Act. 

(2) Candidates should apply personally 
or by letter to the Registrar of Royal 
Naval Reserve at any Mercantile Marine 
Office in the United Kingdom, or by letter 
.to the Registrar-General of Shipping and 
Seamen, London. 

Qualifications. 

2. To be eligible for enrolment Candidates 
must be British subjects of high character, 
hold Certificates as Wireless Telegraph 
Operators (from recognised Wireless Tele- 
graph Companies), and either be serving 
in the Mercantile Marine or be employed 
in Wireless Telegraphy where their efficiency 
as Wireless Operators will be maintained. 
Candidates temporarily out of employment 
will be eligible for enrolment, provided 
they can produce thoroughly satisfactory 
references from their last employers. 

No man who is eligible for the Royal 
Fleet Reserve can be enrolled in the R.N.R. 


Age for Entry. 
3. The limits of age for entry are 21 to 30. 


Physical Standard. 

4. Candidates will be required to undergo 
a medical examination, and will only be 
accepted if they are of sound constitution 
and in good health, and free from grave 
physical defects, and have been vaccinated. 

Chest measurement, 32 inches. Height, 
5ft. З in., but the cases of specially desirable 
candidates who are below the general 
standard of height will be considered by the 
Admiralty. 

Period of Enrolment. 

5. They will enrol for a term of five years ; 
and provided they remain in all respects 
fit, and their services are required, they 
wil be allowed to re-enrol for successive 
periods of five years, but no Wireless 
Telegraph Operator will be allowed to 
re-enrol for further service after completing 
four periods of five years (see also par. 8). 


Training. 

6. They will be required to undergo 
fourteen days’ training during the first 
year of enrolment, and subsequently seven 
days each year. As far as practicable they 
will be allowed to select their own time for 
this training, which will ordinarily be carried 
out at the Signal School, Portsmouth. 
They will be granted free railway warrants 
to and from the Signal School, and an 
allowance for subsistence while travelling 
at the rates authorised by the King's 
Regulations. 

Annual Retainer. 


7. The annual retainer will be £10 a 
year, payable so long as a man fulfils the 
conditions mentioned in paragraphs 6 and 
14, and abides by the other conditions of his 
engagement. 
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The retainer will be paid by a Registrar 
of the Royal Naval Reserve at any Mercan- 
tile Marine Office, in four quarterly instal- 
ments of £2 10s. each. The quarters are to 
be considered as commencing on the 18% 
January, 1st April, 1st July, and 1st October 
in each year, and retainers are payable at 
the end of each quarter; thus the retainer 
for the quarter commencing 1st January 
is payable on and after 1st April. 

The retainer will be due from the date of 
enrolment, but payment will be deferred 
until the first training has been satisfactorily 
completed, which must take place within 
the first year of service. 

Payment of retainers for the second 
and subsequent years will also be dependent 
on the training for such years having first 
been satisfactorily performed. 


Gratuity on Discharge after Completing 20 
Years’ Service. 


8. A gratuity of £50 in lieu of pension, 
with release from all liability for active 
service, will be granted to Wireless Tele- 
graph Operators, R.N.R., who complete 
20 years’ service and the requisite periods 
of training in the Reserve. Payment will, 
however, be deferred in the case of men 
under 45 years of age until they reach that 
age; such men will receive a Deferred 
Gratuity Certificate, and will be liable to be 
“called out” for service while holding 
this certificate. 

No man, however, wil be retained in 
the Reserve after attaining the age of 5O 
years. 


Pensions, etc., for Injuries, and Care of 
Widows and Children. 


9. Wireless Telegraph Operators, R.N.R., 
will be eligible for pension for wounds or 
injuries under the following conditions :— 

If wounded or injured on service, or under 
training, they will be entitled to the same 
pension or gratuity to which a Chief Petty 
Officer of the Royal Navy would be eligible 
for a similar wound or injury; and if 
killed, slain, or drowned on service, or under 
training, their widows and children (if any) 
will be eligible for the same pensions and 
compassionate allowances as the widows 
and children of Chief Petty Officers of the 
Royal Navy. 
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Liability to Serve in Emergency. 


10. Wireless Telegraph Operators, R.N.R., 
will be liable to serve in the Fleet when the 
Royal Naval Reserve is called out by Royal 
Proclamation in time of emergency, under 
the Regulations for the government of the 
Royal Naval Reserve. When so serving, 
and when under training, they will be 
considered in all respects as Chief Petty 
Officers of His Majesty's Fleet. 


Рау and Victualling. 

11. Whilst under training, or when called 
out for service in the Fleet, those with a 
higher Class Certificate wil be paid 35s. 
to 42s. a week, and those with a lower 
Class Certificate 21s. to 28s. a week. If 
qualified and recommended by the Naval 
Authorities, men may be advanced from a 
lower to a higher Class Certificate with 
corresponding increase of pay. The recom- 
mendation by the Superintendent of Signal 
Schools must be entered on Form R.V. 58е, 
which should be forwarded to the Registrar- 
General of Shipping and Seamen with 
Certificate Book R.V. 2. 

When under training they will be vic- 
tualled on the same scale as the men of 
the Royal Navy. 

Payment of retainers will be continued 
whilst a man is serving afloat. 

The National Health Insurance contri- 
bution (both employer's and employee's) 
is paid from Naval Funds when a man is 
under training. 

Uniform. 

12. They wil wear the same uniform 
as Royal Naval Chief Petty Officer Tele- 
graphists, with a distinguishing Reserve 
mark. 

They will also be allowed to wear a 
distinguishing badge on their M.M. Uniform 
denoting that they belong to the R.N.R. 


Gratuitous Clothing: 


13. The kit of Wireless Telegraph 
Operators, R.N.R., will be supplied gratu- 
itously from the Royal Naval Depóts at 
Chatham, Portsmouth and Devonport. А 
self-measurement form (R.V. lc. (3) ) will 
be issued to each Wireless Telegraph Operator 
when he receives his Certificate Book R.V. 2. 
When filled in, the form will be forwarded 
by the local Registrar, R.N.R., to the Com- 
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modore of the Depót to which his district 
is affiliated, with a request that the kit may 
be forwarded to him for issue as soon as 
possible. 
Ки. 

1 long jacket, double-breasted, cloth. 

1 long jacket, single-breasted, serge. 

2 drill tunics. 

1 cloth waistcoat. 

1 serge waistcoat. 

1 pair trousers, cloth. 

1 pair trousers, serge. 

3 pairs trousers, duck. 

2 white shirts. 

6 white collars. 

2 black silk ties. 

*] cap, cloth, with badge. 

2 cap covers, white. 

3 flannels. 

2 pairs drawers. 

2 blue check shirts. 

2 blue check collars. 

2 pairs of socks. 

*] pair boots. 

1 pair braces. 


(2) This will be the regulation kit, and 
whenever under training or “called out ”’ 
by Royal Proclamation, they will be expected 
to have the above kit complete, and in good 
order. 


(3) To assist them to keep it complete, 
and also as an inducement to them to take 
care of their kit, they will, on their second 
and every subsequent training, receive a 
sum equal to 2s. per month since the last 
training, but not exceeding à maximum 
of £7, on producing the kit properly marked 
and in good order, allowing for fair wear and 
tear. If the kit is deficient, it 18 to be com- 
pleted on board, the value of any articles 
being charged on the ledger against the man, 
and only a proportion of the gratuity will 
be paid. 

(4) If necessary, a Chief Petty Officer's 
chest for stowing the kit will be issned on 
loan on board the ship in which embarked. 


(5) Marked bedding will be supplied on 
loan to the men on board the ships on which 
they are received for training. 


(6) When called out by Royal Proclama- 


* Sizes if cip and boots required are to be stated. 


THE WIRELESS WORLD 


tion, the following further articles will be 
supplied gratuitously — 


1 bed. 

1 blanket. 

2 bedcovers. 

1 hammock. 

1 set of clews and lanyards. 
1 lashing. 


and in addition to the money grant of 2s. 
per month as above, they will be credited 
with a war clothing gratuity of £6, to enable 
them to complete their kit. 


Discharge. 


14. They will be eligible to remain in the 
Reserve, at the discretion of the Admiralty, 
only so long as they may continue to main- 
tain a high character with their employers, 
remain fit for service at sea, and comply 
with the conditions as to training. | 

Should a Wireless Telegraph Operator, 
R.N.R., permanently abandon employment 
as a Wireless Operator or in a kindred 
capacity, before completing his third period 
of five years’ service in the Reserve, he will 
be liable to have his retainers suspended, 
and to be discharged at the termination of 
his current period of enrolment. 

Men adversely reported on by their 
Commanding Officer during or at the expira- 
tion of their training will be at once dis- 
charged from the Reserve. 


Leave of Absence. 


15. Men wishing to serve in any merchant 
ship, on any voyage the length of which 
will probably exceed six months, must apply 
to their Registrar, R.N.R., for special leave. 

Failure to comply with the above will 
render men liable to forfeiture of retainers 
and discharge from the Royal Naval Reserve. 


A man was recently sentenced at Bir- 
mingham to six months’ imprisonment. for 
defrauding Messrs. T. Cook & Sons, Tourist 
Agents. He obtained the money by means 
of a telegram in which he had forged the 
eode of the prosecutors, by whom he had 
been employed. He absconded to America, 
but was arrested on board ship through a 
wireless telegram. 


THe WIRELESS WORLD 


349 


Positions of Engineers 


Gray, A., Chief Engineer, annual leave. 


Anselmi, 8. C., annual leave, 
Barrington, R. N., annual leave. 
Beatson, A., annual leave, 
Benning, B. 8., en route St. Kilda. 
Blinkhorn, A. B., London. 

Boome, G. J., Southampton, 
Borghese, G. G., Letterfrack, 
Roucicault, P., Carnarvon, 

Boyle, С. W., Letterfrack, 

Brown, W. H., en route Port Said. 
Burrowes, F. E., Yacuiba, Bolivia. 
Burrows, H. M., Carnarvon, 

C is perd, С. C.. Clifden, 

Caevallier, J.C. K., Yacuiba, Bolivia. 


Cailds, H. B. T.. returning from Ezypt. 


Clark, J. P., London. 

Cole, W. B., Ferrol, Spain. 
Cooke, R. R., India. 

Croaker, P., Devizes. 
Dalgairns, A., London. 
Dashwood, S. L., annual leave, 
Davis, W.J., Carnarvon, 
Demont., R.. Bolivia. 
Densham, W., Chelmsford. 
Dobell, H., Chelmsford. 
D»»&ray, S. T., Punta Arenas, Chill, 
Dowsett, H. M., Chelmsford, 
Eisler, P., London. 

Entwisle, G. H., London. 
Entwistle, W. S., Carnarvon. 
Ewen, H. A. B., London. 
Fellowes, H. S., annual leave. 
Fielding, W. F., Newcastle. 
Flanagan, F., Clifden. 

Flood- Page, A., Belfast, 
Franklin, C. S., Carnarvon. 
Galster, J., Stavanger, Norway. 


George, E., New Brunswick, America. 


Gilmour, R. J., Liverpool. 
Golland, E., London. 
Green, E., Chelmsford. 
Groser, S. R., Aranjuez, 
Hill, L. D., Clifden. 


(July 13th, 1914.) 


Hobbs, T. E., London. 

Hughes, C. H., Teneritfe, 

Hunter, M. B., Poldhu. 

Ichino, E., London. 

James, C., Egypt. 

Johnson, J. N., Vigo. 

Jones, D. H., Devonport. 

Jupe. A., Devonport. 

Keith, C. H., sick leave, 

Kemp, G. 8., Haven. 

Kent, A. D., Antwerp. 

Kitt, A. A., annual leave. 

Kindersley, R. G., Constantinople, 
Turkey. 

King, L. H., India. 

Korber, F., Clifden. 

Kos, S. F., London. 

Lacy. T. 8., Egypt. 

Ladner, A. W., Poldhu. 

Landon, G. H., annual leave. 

Leary. J. J.. London. 

Linsell, A., Chelmsford. 

Loveband, A. W., London. 

MacCallum, H., Broomfield. 

Marden, E. 8. D., Ezypt. 

Mathias, E. L. A., Clifden. 

Maunder, W. R., Carnarvon. 

McKay, С. A., Glasgow. 

McCullough, H., Riberalta, Bolivia. 

McLellan, A., New Brunswick, America, 

Meikle, G. C., Clifden. 

Merriman, W. H., London. 

Merton, H. F. J., Cowes, 

Montague, E. C., London, 

Moore, A. E., London. 

Morris, A. J., Clifden. 

Mott, W. F., Glasgow, 

Newman, F., London. 

Newstead, T. B. L.. London. 

Nicholls, H., Foreign Service leave er 
Chili. 

Paget, P. W., Chelmsford. 

Payne, D. H., Carnarvon. 

Persichetti, C, S., London, 


Picken, W. J., New Brunswick, America 

Pitcairn, R. F., London. 

Pole, A. T., Riberalta, Bolivia. 

Pontifex, B., Leafield. 

Poyntz, J. M., annual leave, 

Prince, C. E., Chelmsford, 

Privett, P. E., Poldhu, 

Quick, R. C., Barrow, 

Rackstraw, N. C., Greece, 

Rattray, C. G., London, 

Rice, R. K., Barrow, 

Richmond, H., Lenfield. 

Ridley, W. 0., London. 

Robinson, F. E., Broomfield. 

Round, H. J., London. 

Rust, N. M., Letterfrack. 

Ryan, С. P.. Chelmsford. 

Sauve, H., on leave. 

Savill, A. G., Brazil. 

Shaw, H. E., Poldhu. 

Sherbarne, A. K., annual leave, 

Smith, 5, B., Томун, 

Stacey, F.. London. 

Strickland, R. H., on Foreign Service 
leave er Chili. 

Tisshaw, H. S., Towyn. 

Topham, F. S., Letterfrack. 

Tremellen, K., London. 

Triggs, E., Glasgow. 

Trost, O., Stavang'r, Norway. 

Turner, W. G. A., annual leave. 

Tyler, К. G., London, 

Venn, W. H., Lisbon. 

Volter, E. F. W., Poldhu. 

Vyvyan, R. N., London. 

Wells, N., Poldhu. 

White, J. D., London. 

Whitmore, G. S., London, 

Willis, M. F., Carnarvon. 

Witt, B.J., Towyn. 

Wood, W. H., Liverpool. 

Woodward, P. J., Carnarvon. 

Wright, G. M., Chelmsford. 


Positions of Operators 


Abbott, 8. H. V.. on leave, 
Adams, F. W., Michigan. 
Adams, Ө, E., St. Andrei. 
Аан C. H. H., Edinburgh Castle, 
Akehurst, C. J., Нш Ман Laird. 
Akerman, A. R., La Negra, 
Albrow, H. V., Arzila. 
Alderton. C. G., Beacon Grange. 
Alchurch, H. P., Devonian. 
Allison, W., sick leave. 

Allnut, C. M., Citu of London, 
Allott, N. E., Callao Depot 
Alston, S. K., unattached. 
Alton, H. F., Mesaba. 

Alton, T. F.. Chaleur. 

Amber, P., Merico (P.S.N.). 
Amott, F., Maryland. 
Anderson, G. D., Elephanta. 
Anderson, L. N., Saronia. 
Andrews, A.. San Dunstano. 
Anvill, A. C., Irishman. 
Arbuckle, D., Grampian, 


(July 13th, 1914) 


Aris, B. F., Waipara. 
Arlaud, C., unattached. 
Armstrong, C. C., Oropesa. 
Armstrong, S., Normannia, 
Arnold, A. C., Сеге. 
Arrowsmith, G., Аррат. 
Ashbrook, J., Arabic. 
Atkinson, J., Corcovada, 
Atkinson, W. F., La Correntina, 
Atkinson, W. H., Narragansett. 
Auvache, J. E., Medina, 

Avery, F., Chaudiere. 
d'Avigdor, A, H. D., City of Birming- 

ham. 

Bailey, F. N., Arabic. 

меу. H. H., unattached, 
Bain, W. R., Aelvinbank. 
Baker, A. E., Highland Laddie, 
Baker, F. H., Orteric. 

Baker, J. R., Orissa, 

Balding, G., Anglian. 

Balfour, G. W., Liverpool Depot. 


Ballard, A. E. R., Oruba. 

Bamtord, E., on leave. 

Bamford, J. R., Citu of Vienna, 

Banbery, W. G., Durham Caxtle, 

Band, H. J., Star of Australia, 

Barber, C. E., Highland Brae. 

Barber, W., City of Poona, 

Barber, L. T., Matura. 

Baron, C. E., Huanchaco, 

Barrell, W. S., unattached, 

Barron, T. G., Baron Jedburgh, 

Bartlett, C. H., Demosthenes, 

Baxter, B. O., San Wilfrido. 

Beamon, T., Ascot. 

Bean, H. H. W., Englishman. 

Beardmore, G. A., Caledonian (Ley- 
land). 

Beatson, F., Asturias. 

Beckett, G. N., Panerar, 

Beckett. J., Corinthian, 

Beilby, W., Uranium. 

Belcher, H. F., Armadale Castle, 
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Bell, A., Highland Laird. 
Bell, E., unattached. 
Bell, J. A., Raeburn. 
Bellhouse, G. L., Benefactor. 
Bernard, R. A., Malta. 
Berry, C., Bovie. 
Bessell, B. W., Namur. 
Beynon, A. R., Kanawha. 
Blggins, J., Dominion. 
Bilton, W. W., Hantonia. 
Birch, A., Huauna. 
Birtwistle, W., Himalaya. 
Blake, E., Macedonia. 
Blezard, J., Cornishman. 
Blight, W. T., Poona. 
Bliss, G. F., Carnarvonshire. 
Blizzard, R. E., Tara. 
Blow, A. G., German. 
Bloxham, A. I. W. H., Grantully 
Castle. 
Blundell, E. T., Orfordshire. 
Bolster, A., Teesta. 
Bone, D. W., Monmouthshire. 
Boon, N. A., Bogota. 
Boorne, E. V., Takada. 
Bower, A. B., sick leave. 
Bowling, J. E. K., China. 
Bowman, H. A.. Nigeria. 
Boxer, H. R., Hurunui. 
Boylan, J. A., San Bernado. 
Bradfield, T., Mashobra. 
Bradley, F. A., Chignecto. 
Brain, R. L., unattached. 
Bramley, J. R. C., Italia. 
Bransby, A. H., Highlund Brigade. 
Branton, 8. B., Pera. 
Bremner, J., Barranca. 
Breunan, J., Empresa of Britain. 
Brett, C. H., Limerick. 
Brewer, C. H., Pomeranian. 
Bridges, W., Desna. 
Bright, A. E., Massilia. 
Brindle, F., Kathiawar. 
Brooks, J. F., Ardeola. 
Brophy, M. J., Drina. 
Brown, A. C., Galizian. 
Brown, A. H., Demerara, 
Brown, A. R., Motaqua. 
Brown, J., Potaro. 
Brown, J. A., unattached. 
Brown, 8. W., San Edvardo. 
Brown, Stanley W., Deseado. 
Browne, A., Huaaco, 
Browne, C. W., unattached. 
Brough, F. G., Sicilian. 
Brun, L. S., Perugia. 
Bryan, H. F. B., Sardinian. 
Bryant, P., Varela, 
Bedge, J., Quillota. 
Bull, J. G., City of Madras. 
Burgess, A. F. T., Uctyali. 
Burgham, G. M., Ruapehu. 
Burke, M. M., Jeane. 
Burnett, W. C., La Blanca. 
Burnett, W. J. T., City of Chester. 
Burrows, T. R., Borda. 
Butler, J., Ivernia. 
Butterworth, J. M., Abosaso. 
Buttle, J. G.. San Tirso. 
Caine, G., Minneapolis. 
Caldwell, A. C., Sueric. 
Caldwell, J., City of Paris. 
Calver, F. N., Aquitania, 
Calver, G. H., Megantic. 
Cameron, R. S., Pardo. 
Camltield, J., Bohemian. 
Campbell, M. J., San Urbano, 
Candy, W. H.. Montcalm, 
Carey, J. P., Mashobra, 
Carnaby, N. E., Berwick Castle. 
Carroll, J., Arzila, 
Carruthers, G., City of Rangoon. 
Carter, B. A.. Baroda. 
Carter, W., Chaqres. 
Cauvin, M. A. H. 


Cavanagh. H. S., Kniaht of the Garter, 


Chadwick, J. G., sick leave. 
Chapman, G. G.. Mongolian, 
Chapman, T.J.. Erma. 
Chesterton, A. J., [ta pura. 
Cheyne, J., California. 
Chick, C. A.. Trafford Hall, 


Chick, O., San Melito. 

Chick, W. H., Orotava. 

Child, L. J., Guatemala. 
Church, G. R., Minnehaha. 
Church, T. M., unattached. 
Clark, F., Star of India. 
Clark, J. W., Burutu. 

Clark, J. W. A., Patian. 
Clark, L. B., unattached. 
Clark, P. 8., Assaye. 

Clarke, A. H., Oceanic. 
Clarke, A. M., San Francisco. 
Clarke, H. T., Comrie Castle. 
Clarke, J. G., Sagamore. 
Clarke, W. F., Lancastrian. 
Clarke, W. J., Victorian (Leyland). 
Clarkson, G., Crown of Toledo. 
Cleary, L. B., City of Glasgow. 
Cleaver, W. W., Orama. 
Cleverley, E. S., Amazon. 
Clifford, A. J., City of Bombay. 
Cobham, A., Franconia. 
Cocks, H., Melford Hall. 
Coldwell, G. A., El Cordobes. 
Coleman, T. H., Gloucestershire. 
Collier, J. R., sick leave. 
Condon, D., Cornishman. 
Condon, W., unattached. 
Connell, J., Liverpool Depot. 
Cook, E. J., Ricardo A. Mestres. 
Cook, F., Georgian. 

Cook, б. E., Athenic. 
Cookson, V., Sachem. 
Cormack, D. R., Scindia. 
Cormack, W. L., Gujurat. 
Cottam, H. T., Lochboisdale Station. 
Cousens, E. C., unattached. 
Cousens, W. T., Clearway. 
Cowhey, K. S., Laconia. 

Cox, E. J., Knight Templar. 
Cox, L. H., Eupion. 

Cox, W. G., Baltic. 

Coysh, W. D., Mongolian, 
Craigie, J. A., Campania. 
Craven, W. M., Themistocles. 
Crawford, J. G., Andorhina. 
Crofts, A., City of Durham. 
Croke, L. G., Mantua. 
Crookes, W. D.. Tyrolia. 
Crosby, S., Asian. 

Cross, S. R., unattached, 
Crossman, C. H. G., Karina. 
Cruess Callaghan, S., Koranna. 
Cryan, W.J., Michigan. 
Cunningham, J., Luceric. 
Cutbush, H. E., Karroo. 
Curd, D. A., Canadian. 

Dale James, W. R., Marmora, 
Daly, D. G., Trent. 

Daly, R. H., Walmer Castle. 
Damen, O. G., Jnanda. 
Daniels, J. H., Missouri, 
Darby, P. T., Francis. 
Darracott, R. b., Alnwick Castle. 
Davey, A. W., Erinpuru., 
Davies, F., Caronia. 

Davies, J. E., Orduna. 
Davies, J. I., Mimiro. 

Davies, W.. Liverpool! Depot. 
Davis, A. C. J., Gaika. 

Davis, G. E., Desabla. 

Davy, W. H. G., Karema. 
Dawson, B., Canopic. 
Dawson, W., Philadelphian. 
Day, E. J., on leave. 

Dean, F. A. W., Parana. 
Dean, J. J., Botanist. 
Pennison, P., Den of Crombie, 
Dennis, F. L., Minnewaska., 
Devereux, S. H., Roual George. 
Dewey, С. H., Vitruvia. 
Dewitt, D. T., unattached. 
Dick, J.. Ausonia. 

Dicks, A. G., Rangatira. 
Dickinson, A., Peru. 

Dixson, E. W.. on leave. 
Dode, L. A., Victorian (Allan). 
Docherty, P., Moldavia. 
Donnan, W. J., Јнсн, 
Donnegan, J. J., Berwindmore. 
Dowling, R. J., Marqurtte. 
Driseol, J. R., Waiwera. 


Drohan, J., sick leave. 

Duff, J., Corsican. 
Duncanson, J., Banora. 
Durston, W. J.. sick leave. 
Dyer, E. W., Obuasi. 

Earl, H. E., Alcantara. 

Earl, W. F., Highland Rover. 
Earle, H., Huallaga. 
Ebbetts, F. T., Ellore. 
Eccles, P. B., Delphic. 
Eddington, D. F., Oruba. 
Edwards, W. G., Karamea. 
Egan, M. B., City of Madrid. 
Elliott, B. S., Empress of Asia. 
Emry, B. F., Arnkola. 
Empson, T. L., Bankura. 
Enthwistle, A. M., Aragon. 
Erbach, E. W., Matina. 
Evans, A. W. N., City of Baroda. 
Evans, C. F., Manrman. 
Evans, T. H., Runic. 

Fagg, G. K., Andes. 
Farman, A. H., Zent. 
Farmery, J. C., Calypso. 
Farrell, R. T., Swazi. 
Ferguson, R., unattached. 
Findlay, J. N., Whakarua. 
Firman, A. R., La Rosarina. 
Firth, P. S., Idaho. 

Fitton, F., Ruthenia. 
Fitzgerald, J. M., Potomac. 
Fletcher, L., Carmania. 
Ford, H., Stephen. 

Foreman, D. G., Jonian. 
Foster, R. T., Tagus. 
Fowler, W., San Zeferano. 
Fox, L. C., Paparoa. 

Fox, W., Knight Companion. 
Foyle, H. R., Kentucky. 
Fr, К. 

F.eeman, H. T. E., Pardo. 
Frost, E. T., Guildford Castle. 
Fry, F. A., Hubert. 

Gadd, W. C.. Thongwa. 
Gale, B., Cedric. 

Gale, W., Walmer Castle. 
Galagher, H. J., Omrah. 
Garbutt, H. W., Kia Ora. 
Gardner, F. T., Candidate. 
Gardner, R. S., Numidian. 
Garwood, F. W., Akabo. 
Garner, G. J., Minnewaska, 
Gascoyne, R. A., Oriental. 
Gibbs, J., Cu fic. 

Gibson, A., Orita. 

Giles, A. M. D.. on leave, 
Giles, R. W., Changuinola, 
Gill, C.J. A., Merion. 
Gillam, А. C., Carpathia. 
Gillett, B. A.. Carribean. 
Golding. J. H.. Guildford Castle, 
Goodsell, W. B., San Valerio. 
Gordon, C. S., Kumera. 
Gornall, J., Empress Queen, 
Graham, T., Indralema. 
Grant, P. C., Galician. 
Graves, D., Vandyk. 

Graves, W. P., Hupathia. 
Gray, F.. Uranium. 

Gray, J. H., Canadian. 
Gray, W. F., Tanda. 

Green, E. H., Campanello, 
Greene, A. L., unattached. 
Greenstreet, P., Whakarua. 
Gregory, R. V., Potaro. 
Gregson, A. J., Caesarea. 
Gregson, E. A., Numidian. 
Greig, A. F., unattached. 
Gresham Barber, K., London Ofici. 
Gritüth, J. T. R., Munster. 
Gritliths, A.. Vauban. 

Grover, A. F., S.Y. Lysistrata. 
Gullen, F.. Mechanician. 
Haddock, R. B., Kenilworth Castle. 
Hagon, W. R., Manzanares. 
Hague, W.J.. Duendes. 
Haining, A. J., Kt/donan Castle. 
Hainsworth, Corinthian. 
Halerow, A., San Jeronimo. 
Hall, H., Caraquet. 

Halsall, T. H., Hesperian. 
Hamlet, M. B. W., Peru. 


Hancock, L. A., Palawan. 
Hannah, W., Canpanello. 
Hanson, A. E., Poleric. 
Harding, R., sick leave. 
Hardy, R. S., Laurentic. 
Hardy, C. L., Bovie. 
Harford, R., Minneapolis. 
Harlow, E., St. George. 
Harris, C., Royal George. 
Harris, A. J., Lake Michigan. 
Harrop, T., Aragon. 

Hart, H. P. J., Nyanza. 
Hartigan, M. J.. Sardinian. 
ЧАГУ, D., Cassandra. 
Hatiield, A. H., unattached. 
Hathaway, A. D., Rimutaka. 
Hawes, H., Manchester City. 
Hawkes, G. ae Letitia. 
Heath, Ww. "Garth Castle. 
Henderson, WW. C., Jose de Larrinaga. 
Hendry, А.О. R., City of Naples. 


icoya. 
Herbert, С. W., unattached. 
Herbert, T., unattached. 
Herd, H., Corsican. 
Hewitt, S., Milwaukee. 
Hickling, W., Berbice. 
іске, W.J., El Toro. 
Hie a W. M., Andania. 
A. E., Otranto. 
Hill, A. G., Invertay. 
Hill, E. G., Tunisian. 
Hill, G. R., Vauban. 
Hill, V. J., German. 
Hilton, F., Scotian 
Hindle, T., Victorian (Leyland). 
Hirkley, J’ P., Anglian. 
Hitchner, J. W., Barpeta. 
Hoare, H. R., Corinthic. 
Hobbs, H. R., unattached. 
Hodge, T. H., Aronda. 
Hodgson, W. H., Chinkoa. 
Hodkinson, Е. D., Arzda. 
Holden, H., Kandahar. 
Holden, T. F., City A] Karachi. 
Holker, N., Saldanha. 
Holland, E. J., Barjora. 
Holliday, P., Demerara. 
Holman, C. б. ‚ Empress of Britain. 
Holmes, T. B., ' Historian. 
Hooley, T. E., ' Berwindoale. 
Hood, J. A., Ultonia. 
Hooper, Р, H., Galeka. 
Hopps, R.G., "Nubia. 
Horne, T.. Lusitania. 
Horwood, Н. J., on leave. 
Hosking, L. G., unattached. 
Houghton, H. "Teutonic. 
Howard, E., sick leave. 
Howard, J. Q., unattached. 
Howard, W., Hermione. 
Howlett, W. J., Manitou. 
Huggins, W. T., Neuralia. 
Hughes, C. L., Highland Harris. 
Hughes, C. K., Magellan. 
Hughes, L. E., Olympic. 
Hughes, W. J., Adriatie. 
Hugo, У. S., Minnetonka. 
Humphreys, E. H., Chilka. 
Hunt, F. G., South Point. 
Hunt, G., Victoria. 
Hunt, H. B., Ballarat. 
Hunter, A. E., Parthenia. 
Hutchison, W. E., Highland Corrie. 
Inder, W. W., Cymric. 
Ingoll, G. W., Indus. 
Iredale, J. J., Canada. 
Ings, W. A., Star of Australia. 
Isherwood, T. P., Afric. 
Jacobs, H. E., Ascanius. 
James, F., City of Exeter. 
James, R. C., Kasenga. 
James, R. H., Royston Grange. 
Jamison, A. F., Oronea. 
Jeffries, A. H., Ulster. 
Jefferies, F. ‚ California (Anchor). 
John, W. J., Syria. 
Johnson, F., Denis. 
Johnson, Ww. A., San Fraterno. 
Johnston, M., Kasama. 
Jolly, E. E., Briton. 
Jones, A. E., India. 
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Jones, A. V. G., El Argentino. 

Jones, C. E., Апап. 

Jones, C. F., Quillota. 

Jones, H., H ydaspes. 

Jones, J. P., Calgarian. 

Jones, O., Osterley. 

Jones, R., Columbia, 

Jones, R., Antillian, 

Jones , Ric hard, El Uruguayo 

Jones, T.G., Arabic. 

Jones, W. A., sick leave. 

Julius, A., Orduna. 

Kean, O. P., Manhattan, 

Keen, F. L., Загоніа. 

Keliy, J. A., Pomeranian. 

Kelly, K. C., Sicilia. 

Kett, H. S., Philadelphian. 

Kenworthy, H. D., Goorkha. 

Kinder, F. V., Westmeath. 

King, B., Colorado. 

King, R. R., British Sun. 

King, В. M., Araguaya. 

Kingsbury, A., Makarini. 

Kingsford, J. R., S.Y. Sapphire. 

Kinipple, —., Sagamore. 

Knapman, W. H., Simla. 

Knox, T., Ulyrses. 

Kull. G. R., Llandovery Castle. 

Lacock, T. J., Scandinavian. 

Lambeit, E., 

Lambert, G. H., Circassian. 

Lambert, L. J., Medic. 

Lang, H. K., Athenia. 

Langham, A. E., Charles E. Harwood. 

Langley, A., unattached. 

Law, C., Shenandoah. 

Law, S., Pannonia. 

Lawson, A. L., Araguaya. 

Lawton, A. H., Flamenco. 

Lea, R. H., Wayfarer. 

Learmon, E. E., Anglian. 

Leche, W. J., Ben Mu Chree. 

Ledward. T. A., Aguila. 

Lee, G., Musician. 

Lee, R. A. C., S.Y. Cassandra. 

Lee, W., Merico (P.S. N.). 

Leech, H. S., Cymric. 

Leeds, K. F. N., Ellenga. 

Lees, E. A., City of Winchester. 

Lees, J. H. 'D., Nagoya. 

Lefebure, H. Н. R. A. C, Baron 
N apier. 

Leighton, L. H.. Narraganactt 

Leith, R., Aquitania. 

Leith, S. A., sick leave. 

Lemon, S., Alsatian. 

Leaonard, D. P., Lancastrian. 

Lever, G. H., Marquette. 

Lewington, W. H., Francisco. 

Lewis, W. T., Laconia. 

Lewis, S, B., Buffalo. 

Lewis, 8. W., Desna. 

Lightfoot, H. J., Darro. 

Lillis, W., C. A. Canfield. 

Lines, W. T., Pannonia. 

Linnell, F. J., Rotorua. 

Lister, C., Carribean. 

Litchfield, C. P., Den of Ruthren. 

Lithgow, W. H., City of Colombo. 

Little, H. T., Exmouth Il. 

Lock, H. G. W., Palermo. 

Longton, C. E., Letitia. 

Lovelock, J. D., Michinan. 

Lovett, F. J., Melford Най. 

Lovibond, R. A., Parana. 

Lucey, J., Candia. | 

Lund, A. C., Braemar Castle. 

Lush, J. K., Nestor. 

Lynch, G., Ghazee, 

Lyons, J., Oronsa. 

Macdonald, J., Marina. 

Machan, J. W., City of Corinth. 

Mackenzie, C. F., sick leave. 

Mackintosh, J., Alahualpha, 

Macleod, 8. E. S., Hororata. 

Macnah, J. A., Bohemian. 

Macrea, C., Lusitania. 

Macrea, K., Jnyoma., 

Madgwick, G., Mahroussa. 

Maltby, P. B., City of Bristol. 

Mangan, D. D., Chirropo. 

Mares, A. H., Castalia. 
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Marriott, J. E., Dunluce Castle. 
Marsh, J. E., Dominion. 
Marshall, W. P., Scandinavian, 
Martin, P. B., Olympia. 
Martin, S. F., Melania. 
Martlieu, J. E., Asturias. 
Massey, C. T., Mesaba, 
Massey, W., Dakar. 

Masters, С. E. E., Euripides. 
Mather, J., Andania. 
Matthews, E. N., Niceto de Larrinaga. 
Matthews, W. C., Eskimo, 
Mattinson, P. V., Cassis. 
Mattock, P., Oriana. 
Maudsley, C. B., Caronia. 
Morris, J., Den of Airlie. 
Mauro, O. G., Junin, 

May, A. H., Manitou. 

May, P. B., Armadale Castle. 
Maycock, T. C. C., Star of Sectland. 
Mayer, E. D., Edinburah Castle. 
McCarthy, C. F., Oceanie. 
McCarthy, C. M. M., Campania. 
McCarthy, C. J., Isis. 
McCormack, D. C. . Sanden Hall, 
McCreath, R. V., Drumlanrig. 
McCrohan, T., Inca. 
McCrutcheon, W. J., Reventazon, 
McEnery, T. C., Aysen. 
McGhee, W.J., Calgarian, 
McKenna, J. M., Crofton Hall. 
Mchierman, —., Agadir. 
McLachlan, D., Genesee. 
McLennan, R. F., Gloucester Castle. 
McMillan, J., Hesperides. 
Melling, H., Denby Hall. 
Meredith, M. W., Italia. 
Meyer, G. W., Manhattan, 
Middleton, P. G., Hilary. 
Miles, J. L., sick leave. 

Miles, L. J., Victorian (Allan). 
Miller, D., Ballantia, 

Miller, W., Peraic. 

Miller, W. J., Start Point. 
Mills, H. H. L., unattached, 
Mills, L. C., unattached. 

Mills, W. H., Gaika. 

Mitchell, A. J. H., Galway Castle. 
Mitchell, F., KApber. 

Mitchell, P. M., Matatua. 
Mitchelt, 8. W., Appalachee. 
Mole, H., Custodian. 

Monsey, M., Scotian. 
Montgomerye, J., Pretcrian, 
Montgomery, B. H., Chalrur, 
Moody, J., Balmoral Castle. 
Moon, A. T., Angora. 

Moore, J. J., Quernmcere. 
Moores, J. A., Arankela. 
Morgans, R. H., Tarquah. 
Moriarty, D. J.. Matoppo. 
Morris, P., Cedric. 

Morris, С, E, Ка!ото. 

Morris. T. P.. on leave. 
Morrison, L. D. T.. Barala, 
Morrison, J. D., Saturnia, 
Morse, W. S., Vandyck. 

Moss, C. O., Anthony. 
Mountain, R. H., Drina, 
Mowe, F. H., S.Y. Valiant. 
Mulhall, J. P., Caraquet. 
Munro, H., Saturnia. 

Murch, R. W. B., Ремса, 
Murphy, D., Wakatanc. 
Murphy, E., Mauretania, 
Murphy, H. P., Ortega. 
Murphy, J., Mantaro. 

Murray, T. W., Aquitania. 
Muschamp, T., King Orrie. 
Myron, G., Tritonia. 

Nailer, E. I. F., Borderer. 
Nash, R. H., Herefordshire. 
Naylor, A. T., Gascon. 

Needs, W. A., Nellore. 

Nelson, G. H., resigned. 
Nethercote, J. k. 

Newby, F. W., Shenandoah, 
Newman, Wa Highland Watch, 
Newman, L. S., Canning. 
Nicholas, W. G., Bolton Castle, 
Nichols, G. J. G., Huntsman. 
Nicholson, A., Taroba. 


Nicholson, J., Winefredian., 

Nightingale, F., Bandra 

Nixon, C. S. C., Dewa. 

Noble, H., Palma. 

Nolan, J. J., San Hilario. 

Norwood, P. R., Warwickshire. 

Nowlan, C. F., Moto. 

Obey, W.C., Avon. 

O’Brien, G. W., Marere. 

O'Carroll, M. E., Cassandra. 

O'Connor, A. W., Highland Warrior. 

O'Connor, J., Iroquois. 

O'Connor, P., Principello. 

O'Connor, P. J., Narragansett. 

O'Connor, T., Montfort. 

O'Donnel, T. J., Laurentic. 

O’ Halloran, T.. Otaki. 

O' Keefe, P., Vedamore. 

Oliver, C. A., Maloja. 

Oliver, H., Arcadia. 

O’ Riordan, T., Marengo. 

Osborne, A. J., Tunisian. 

Osborne, A. E., Sutherland Grange. 

Osborne, J. Edwin, Cluny Castle. 

Osborne, R. F., Trent. 

O'Sullivan, D., Mount Temple. 

O'Sullivan, C. F., Turcoman. 

O'Sullivan, J. P., unattached. 

Overall, E., Sablei (Canadian Co.). 

Owen, A. W., Boyota. 

Owen, L. L., El Toro. 

Owen, R. M., Carpentaria. 

Owen, W., Aaro. 

Owlett, R. A. J., Ivernia. 

Packer, R. H., S.Y. Iolanda. 

Pales, F. A., Ascania. 

Palmer, H. M.. Remuera. 

Pannett, W. E., Menoninee. 

Parker, C. T., KAirer. 

Parker, E. P., Nevasa. 

Parkinson, W., Kathamba. 

Patrick, R. V., Kildonan Castle. 

Payne, J. H., Peshawur. 

Payne, T. A., Minnehaha. 

Pavitt, H. J., Ausonia. 

Pearson, D. E., sick leave. 

Peever, F., Tropic. 

Penketh, G., Star of Ireland. 

Pennington, C. J., Star of Victoria. 

Penrose, H. E., Minnehaha, 

Pepper, G. F., Llanstephen Castle. 

Perfect, A. E., sick leave. 

Perkins, C. W., Leicestershire. 

Perkins, H. J., Haverford. 

Perlman, A., Bloemfontein. 

Peterson, T. G., Morea. 

Pettingill, W., Orsova. 

Phelan, N. J., Orita. 

Pink, Alfred, City of York. 

Pitchford, G. R.J. W., Lanfranc. 

Pitkeathly, W., Garth Castle, 

Planterose, E. A., Arabia. 

Pollard, F. G., Arlanza. 

Ponstord, W. H., Grantully Castle. 

Pope, H. W., Crown Point, 

Porter, H. R., Winifredian. 

Pott, G. M., Grampian. 

Potts, A. S5., Mexico. 

Potts, J. W., Naneric. 

Power, P. J., Qaleka. 

Power, R., Ru fford Hall. 

Preece, E.. Surat. 

Preston, M. A., on leave. 

Pritchard, F., unattached. 

Pronghton, A. J., Tonawanda. 

Quinlan, J. F., Orcoma, 

Railton, N., Marere. 

Ralphs, P. L., San Lsuloro. 

Кар<еу, C., Patia. 

Ratcliffe, L. G., City of Calcutta. 

Ratelitfe, T. C., Aron. 

Rattee, S. G., City of Lahore. 

Raw, W., Arawa. 

Rawsthorne, W., Pacuare. 

Ren, J., Aracataca. 

Read, C. A., Sachem. 

Reid, H. S.. Делона Loch. 

Reid, S., Haverford. 

Reid, W. H. W., Turkish “ Dread- 
nought’? Sultan Osman 1. 

Reidy. M.. Etonian. 

Renshaw, P. J., Сота. 
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Renshaw, R. W., Celtic. 
Renwick, W. D. R., Highland Heather 
Revell, J. L., Geelong. 

Reynolds, A. J., Galileo. 
Reynolds, F. W. J., Carnarvonshire. 
Rhodes, T. C., Jonian. 

Ricci, К. E., Tainui. 

Rice, H. W., Carmania. 

Rice, P. F., Jndrabarrah. 

Ridley, K. M., Aeneas. 

Rivitt, F. W., City of Edinburgh. 
Robb, T., Toronto. 

Roberts, C. O., Oropesa. 

Roberte, C., City of Benares. 
Roberts, G., Virginian. 

Roberts, M., North Point. 
Robertson, C., Goor kha. 
Robertson, D., Cardiganshire. 
Robertson, J. K., Cheyenne. 
Robinson, F. V., Highland Piper. 
Robinson, L., Glemctive. 
Robinson. S., Suveric. 

Robson, E. W., Cameronia. 
Rogers, T. J., Minnetonka. 
Rookes, C. E., Turcoman. 
Rosney, P. J., City of Dunkirk. 
Ross, W. M., Hesperian. 
Rowden. W. A., Aidan. 
Rowlands, H., Manistee. 


‘Rowlatt, F. W., Viking. 


Rudderham, S. W., West Point. 

Rundle, E. H., Persia. 

Rushforth, A., Potosi. 

Rushworth, F. B., Sicilian. 

Rushton, F., Carpathia. 

Russ, E., Cretic. 

Ryan, J., Hatumet. 

Ryan, L., Mongolian. 

Ryan, V. A., Hawkes Bay. 

Ryan, W. G., Montreal. 

Saich, J. A., Canopic. 

Salmon, J. B., Highland Glen. 

Salmon, J. L., Empress of Russia. 

Salter, T. H., Asian. 

Salway, R. L., Mongara. 

Saunders. C. T., Arcadian. 

Sanderson, L. T. N.. Star of England. 

Sandison, J. L., Baltic. 

Sandham, T. D., City of Lincoln. 

Sandford, J., Merion. 

Sandon, W. E., Commonwealth. 

Sang, H. K., Athenia. 

Santry, M., Princtpello. 

Sayer, H. T., Great City. 

Scales, C. W., AUantian. 

Schoficld, A., Guatemala. 

Scott, M., Knight Bachelor. 

Scott, R. C., Eameraldas. 

Sculley, E., Narahoe. 

Searl, C., Empress of Asta. 

Seers, A. L., Orissa. 

Sedding, N., sick leave. 

Seddon, A., Star of Scotland. 

Seddon, W., sick leave. 

Seeney, Н. W., Berbice. 

Sellars, G. H., Caledonia (P. & O.). 

Sequeira, Н. C., Turakina. 

Sharp, E. W., Thongwa. 

Sharpe, C. H., Ascania, 

Sharpe, F., West Point, 

Sharpe, W. H., Faypt. 

Sharples, E., Katuna. 

Shatwell, E., Walton Hall. 

Shaw, A. H. H., Armenian. 

Shore, R. M., Mamari. 

Shrimpton, E. T., Kaipara. 

Silvester, W. H., Hull trawler Colum- 
bian, 

Simmons, E. A., unattached, 

Simmons, H. F., Pachitea, 

Simmons, J. M., Victoria. 

Simms, W. R., Saron. 

Simpson, J. C., Arcadian. 

Simpson, T. A., Callao Depot. 

Sinclair, D. H., Herbert G. Wylie. 

Single, G., Darro. 

Skinner, J. S., Andes. 

Slater, F., Jberian. 

Slockett, 8. W., unattached, 

Smith, A. C., Canada, 

Smith, A. F., Zntaba. 

Smith, D. A., Highland Heather, 


Smith, F. J., Imperial. 

Smith, F. J. D. B., Drumcliffe. 
Smith, H. F., Berrimore. 
Smith, H, 3., Navara. 

Smith, L. J. G., Arlanza. 
Smith, P. S., Celtic. 

Smith, 8., unattached. 

Smith, W., Salmo. 

Smith, W. H., Inkosi. 

Smythe, G. W., Malda. 

Snow, H. C., Cretic. 

Snow, W. E., Hyacinthus. 
Snowden, H., Kingstonian. 
Soames, R. T., Waimara. 

Soar, R. A., sick leave. 

Salway, H. E., Canadian Company. 
Sotheran, A. W., Banca. 
Southan, R. W., Otway. 
Spence, R. S., Deconian. 
Spicer, 8. W., on leave, 

Spiers, J., San Ricardo. 
Sproat, D. M., City of Marscilles. 
sprota, H., Mezico. 

Spurgeon, W. P., Sardinia. 
Standen, T. F., unattached. 
Stanley, H. J., Nore. 

Stannard, C. E., City of Norwich. 
Stansbridge, S., Adriatic. 
Stansfleld, B. B., Miltiades. 
Starky, J., Kinfauns Castle. 
Stephen, A. K., Gascon. 
Stephenson, J. A., Highland Hope. 
Stevenson, A., Druncree. 
Stevenson, P., Niwaru. 
Stevenson, J. L., Indrapura. 
Steward, E. H., Karmala. 
Stewart, L. C., Virginian. 
Stewart, W. M., Calabria. 
Stickland, A. G., Muritai. 

St. John, H. W., Viking. 
Stocker, A., Canadian cruiser Murgare. 
Stockton, 8. A., unattached. 
Stone, J. B., Olympic. 

Strong, R., Socotra. 

Stubbs, T. H., Agadir. 
Studholme, J. J., Patrician. 
Sturdy, H., Quilpue. 

Styles, A. C., Jonic. 

summerlin, S. C., S.Y. Alberta. 
Summers, Ё. В., Calabria. 
Sutherland, D., Cameronia. 
Sutherland, W. G., Mauretania, 
Sweeny, W., Caledonia. 
Sweetnam, K., Delta. 

Syme, W. A., Orvieto. 

Symes, J. L., Walmer Castle. 
Taylor, C. G., Durham Castle. 
Tamplin, L. H., Danube. 
Tamplin, C. J.. Kingstonian. 
Tayler, С. R. W., Kumeric. 
Taylor, A., Tortuguero. 

Taylor, A., Chignetto. | 
Taylor, А. W., Monmouth. 
Taylor, C. G., Durham Castle. 
Taylor, H. W., San Lorenzo. 
Taylor, R. F.. Seal, 

Taylor, W.. Osiris. 

Taylor, Wilfred, Etonian. 
Taylor, W. G.. Palawan. 
Teahom, 3., Pretorian. 
Terraneau, E. G., Nerehana, 
Thacker, G. H., Cardiganshire. 
Thomas, G., Cambrian. 
Thomas, G. H., Edward L. Doheny. 
Thomas, H., Лага. 

Thomas, W., Alsatian. 
Thomas, W. H., E? Paraguayo. 
Thomasson, F., Franconia. 
Thomasson, H., Orotava. | 
Thompson, A.. Mendi. 
Thompson, A. T., sick leave. 
Thompson, W. J., Nankin. — 
Thompson, E. A., Highland Scol. 
Thomson, G., Salsette. 
Thomson, J., Highland Watch. 
Thomson, J. R., Mauretania. 
Thomson, H., Cameronia. 
Thorpe, W. E.. Јнатаіета. 
Threlkeld, T. G., Worcestershire. 
Tilford, G. L., City of York. 
Timperley, J. H., Kelvinia. 
Tunbridge, Т.О, Crown of Seville. 


Tozer, E. C., Cofombia (Anchor). 
Turner, G. E., Gloucester Castle. 
Turner, J., Salamis. 

Turner, II., Deseado. 

Tyler, G. R., Teutonic. 

Tyler, W. E., Sorata. 

Turner, A., Balmoral Caetle. 
Underwood, H. G., Karonga. 
Utting, R. T., Tongarira, 

Veale, R. G., Ortina. 

Vincent, J., Morea. 

Vincent, J. R., Beltana. 
Wainwright, A. C. L., Baron Erskine. 
Wakeling. G. P., Elysia. 
Walker, H. B., Callao Depot. 
Walker, S. S., Ducndes. 

Walker, S. R., East Point. 
Walker, T. R., Anchises. 

Wall, D. G., unattached. 
Wallace, W. W., Roseric. 


Wallworth, W. A., Highland Enterprise. 


Walsh, L., Bayano. 

Walsh, S. P., unattached. 
Walsh, S. B., Celtic. 

Ward, A., Highland Harris. 
Ward, H., Galway Castle. 
Ward, J. N., Ceramic. 
Ware, W. R., Montezuma. 
Warner, E. L., Falaba. 
Warner, N. S., San Antonio. 
Warren, H. G., Keelung. 
Wasley, J. G., Eagle Point. 
Waters, E. H., Englishman. 


Charles, E. C., June 23rd. 
Clarke, L. B., June 20th. 


Andrews, H. 
Basson, J. W. 
Brough, Е. О. 
Curtis, T. 
Dawson, J. P. 
Frost, E. T. 
Green, J. W. 
Greenough, H. 
Greenwood, H. P. 
Gregory, F. 
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Waterworth, A., Kahoura. 
Watkins, L., Lake Manitoba. 
Watkinson, E. A., Kenilworth Castle. 
Watson, G. H., Athenia. 
Watts, B. O., unattached. 
Webb, C. B. N., Derbyshire. 
Webb, R. A., Chile. 

Weller, C. A., Ruahine. 

Weller, E. S., City of Delhi, 
Wellington, C., Ortega. 
Weselby, A., Kabinga. 
Wheeler, N. B. W. M., Sazon. 
Whittaker, C. H., Highland Pride, 
White, A. C., Kioto. 

White, V., Den of Ogil. 
Whittaker, H. A., sick leave. 
Whittred, H., Chaudiere. 
Wickers, H. M., Jtacuera. 
Wignall, R. M., Orcoma. 
Wilcox, A. E., Perugia, 
Wilkins, A., Hildebrand. 
Wilkins, J., unattached. 
Wilkings, D. W., Rappahannock. 
Wilkinson, E., Amazon. 
Wilkinson, J., Atlantian. 
Willett, F. W., Kasembe. 
Williams, A. C., Orontes. 
Williams, F. A., Alcantara. 
Williams, D. F., Tagus. 
Williams, G. V., Digby. 
Williams, J., Kansas. 
Williams, J. R. T., Toko Maru. 
Williams, J. T., Miami. 


Resignations 


New Staff 


Haddick, T. E. 
Hall, P. E. W. 
Hannah, W. 
Hill, W.F. 
Hodkinson, E. D. 
Holmes, C. F. 
Jagoe, J. S. 
Mayne, T. E. 
Norfolk, E. 
Reeves, R. C. 
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Wills, H. C., Malwa. 

Wedger, N. G., Llanstephen Castle. 
Wilson, H. O., Limbari. 

Wilson, N. J., Caledonia. 
Wingrave, D. W., Balantia. 
Winser. W. F., Coconada. 

Wood, C. B., on leave. 

Wood, C. E., C.S. Restorer. 
Wood, D., Ashtabula. 

Wood, T. A., Osla. 

Woodhouse, W. A.. Norseman. 
Woods, F., Swanmore. 

Woods, L. J., Panama. 
Woodward, J.-E., Commanchee. 
Woollam, M. W., unattached. 
Woolley, L., Kinfauns Castle, 
Woolway, C. J., Statesman. 
Wright, E.. Rodstone. 

Wright, F. N., Menominee. 
Wright, G. J., Llandovery Castle. 
Wright, T. G., Edarana, 
Wright, D., Michigan. 
Wroughton, F. N. M., Marathon. 
Wyard, L., Quilpue. 

Wyatt, F. C., Kenuta. 

Wyatt, R. G., Borneo, 

Wyatt, A. W., Mooltan. 
Yelding, A. T., Kafue. 

Yelland, W. P., Manora. 
Yorston, J. F., Elmina. 

Young, F E., Empress of Russia. 
Young, J., Galicia. 


Herbert, T., July 1st. 
Williams, G. H., June 23rd. 


Robinson, H. 
Rogers, T. J. 
Seaton, C. T. 
Skidinore, C. 
Steward, W. F. 
Tamplin, C. J. 
Thacker, G. H. 
Turner, R. E. 
Wilson, F. E. 
Williams, 8. 


Transoceanic Operators 


Anderson, G., School. 

Brown, A. E., Towyn. 

Brown, W. J., Telegraph Office. 
Bisping, A., Telegraph Office. 
Baker, W., School. 

Boot, E., Telegraph Office. 
Bentley, F. W., School. 
Bentley, S. G., School. 

Bush, J., School. z 
Bradbury, W.J., Towyn. 
Bruton, A. E., Towyn. 

Butler, S. J., Towyn. 

Black, S., Clifden. 

Belcher, H. J., Clifden. 

Cole, G. H., Towyn. 

Cotter, W. J., Clifden. 
Chariton, W., School. 

Clifton, G. F., School. 

Dodd, C. S., Towyn. 

Davey, W. M., l'owyn. 

Digby, —, Clifden. 

Eggleston, J. W., School. 
Gray, J. D., Telegraph Office. 
G oves, W. G., Telegraph Office 
Green, Н. C., School. 

Gillan, P., School. 

Greenstock, E. W., School. 


(June 15th.) 


Gallivan, T., Clifden. 

Hills, G., Telegraph Office. 
Harvey, H., School. 
Hurley, A. H., Schoo!. 
Halliday, —, Carnarvon. 
Hindson, G. E., Towyn. 
Hardy, H. E., Clifden. 
Hibbert, —, Poldhu. 
Illman, W. T., School. 
Jefferson, G. E., Towyn. 
Jezzard, E., Clifden. 
Kelsey, D. C., School. 
Lackmaker, S., School. 
Lipscombe, A., School. 
Lyall, F., School. 

Moore, A., Telegraph Office. 
Macdonald, E. P., School. 
Mushens, E. G., School. 
Mallet, H. D., School. 
Moodey, L. T., School. 
Miles, F., Towyn. 
Miller, O. G., Тоту. 

Moore, Е. H., Towyn. 

Noakes, F. W., Telegraph Office, 
Norris, C., Clifden. 

Phillips, P., Telegraph Office. 
Pelly, A. J., School. 


Phillips, A., School. 

Parsons, 8. G., School, 

Pieot, C., Towyn. 

Phillips, S. C. Towyn. 

Pain, —, Clifden. 

Pettyfer, P. H.. Clifden. 
Reeves, G., Telezraph Office. 
Rurden, F., School. 
Richardson, L. F., Towyn. 
Rogers, J., Clifden. 

Smith, Seton, Telegraph Office. 
Smith, J., Telegraph Office. 
Stanbridge, А. S., Telegraph Office. 
Skeugs, E. P., School. 
Shepstone. 8. E., School. 
Soorn, P. S., Towyn. 
Stevenson, J. B., Towyn. 
Sutherland, W. G.. Towyn. 
Stickles, T., Telegraph Otice. 
Skeet, —, Clifden. 

Smiddy, —, Clifden. 

Taylor, R., School. 

Treacy, P., Poldhu, 

Webb, T., Clifden. 

Whale, G. S., School. 
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Staff Notes. 
Cricket. 


The annual cricket fixture of the Marconi С.С. 
v. Marconi Works, Chelmsford, was held at Acton, 
on Saturday, July llth. The match, which had 
some very exciting moments, resulted in a victory 
for the Works team by two wickets. The out- 
standing feature of the day’s play was a brilliant 
innings of 42 by F. W. Bates for the Office team. 

The glorious weather assisted in making the 
occasion a great success, attracting a large crowd, 
who enthusiastically followed the play. 

An alfresco concert was carried out in the evening 
and it>ms were contributed by members of the 
teams and their friends. Following this enter- 
tainment a few dances brought a most successful 
day to a close. 


Marconi House Cricket Team. 
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Photo by] (Mr. P. W. Harris. 


Back Row (left to right): E. G. de Lange, 
E. Golland, F. Menaer, W. H. Smith, A. Soar. 
Front Row : R. J. Stokes, E. Morton, R. Williams, 
S. B. Balcombe,G. Ramage, F. W. Bates (in centre) 


Swimming. 


A variety of causes have interfered with several 
of the swimming matches arranged for July and 
August, so that these, perforce, have had to be 
postponed. Nevertheless, the members of the 
club actively continue ‘heir practices and turn up 
in full force on club nights. However, there is 
one fly in their ointment of content, for the baths 
of their patronage have become too popular this 
hot weather; crowds flock thither every evening 
and at times there is scarcely elbow room, much 
less swimming room, for the bather; or, as one 
member aptly remarked, * There is more body 
than water in the bath !” 
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Music. 


The musical society takes a well-earned rest 
during the summer months, but not во the society's 
leaders ; they are organising, planning and recruit- 
ing, and so pleased are they with the results of 
their labours that they are seriously considering 
a proposal to give during the autumn a rendering 
of some more important choral work than has 
hitherto been attempted. To do this they will 
require all the enthusiasm and wholehearted support 
that the members can afford them. Additional 
alto and soprano volunteers, too, would make the 
task of the organisers a lighter one. 


Sports. 


The second annual sports meeting of the Marconi 
Athletic Club has been fixed for Saturday, Sep- 
tember 5th, and it is hoped that all members, by 
the support of themselves and their friends, will 
help to make the occasion a memorable one. 

A number of contests have been arranged, of 
which the following is the official list :—(1) 100 
yards Flat Handicap; (2) 220 yards Flat Handi- 
cap; (3) 440 yards Flat Handicap; (4) Mile 
Handicap; (5) Throwing the Cricket Ball; (6) 
High Jump; (7) Ladies Egg and Spoon Race; 
(8) Boys’ Hundred Yards Race; (9) Potato Race; 
(10) Sack Race; (11) Thread Necdle Race; (12) 
Three-Legged Race; (13) One Mile Walking 
Handicap; (14) Departmental Relay Race; 
(15) Tilting the Bucket; (16) President and Vice- 
President’s Race. 


Personal, 


Mr. B. E. Reinold has been appointed to H.M.S. 
Marlborough for torpedo and wireless telegraphy 
duties. 


ANTED, a smart Instructor. Must have been trained 

оп the Marconi Co. Installation, and hold a First 
Class P.M.G. Applicants must state experience, salary 
required, send photo (returned) with references, or copies 
of testimonials, and say when at liberty, to SouTH WALES 
WiRELESs CoLLEGE, Ltp, St. Mary's Street, Cardiff. 


BI DIGEST FOR MARCONI STUDENTS 
(Copyright).—A very useful Revision Book for advanced 
Stu 'ents, 9d. post free. SECOND EDITION out shortly; 
considerably enlarged ard improved, embracine Handbook. 
Particulars later.— Sole Publishers, WALLASEY SPECI- 
ALITY CO., 11 Leasowe Avenue, Wallasey, Cheshire. 


MESS SUIT for Sale to fit slight nan of about 
5 ft. llin. Never been worn. What offers ?— Denis- 
THORPE, 58 Kensingt: n Mansions, S.W. 


O SALE.—Two Pine Masts, height 190 ft. (3 sections 
A each) for Wireless aerial. Details on application to 
WIRELESS," c/o Street's, 30 Cornhill, Е.С. 


OOKS on Wireless Telegraphy, also all other Subjects: 

Secondhand at Half Prices.New 25% Discount.Catalogues 
Free. State Wants. Books sent on Approval. Books Bought. 
—W. & G. FOYLE, 121-123 Charing Cross Road, London. 


IRELESS TELEGRAPHY SPEED CLASSES.— 

Evening Tuition in Morse by expert telegraphist and 
fully qualified wireless operator. Candidates prepared for 
P.M.G.'s Certificate. Special attention given to receiving. 
Apply D. 156 Wimbledon Park Road, South- 
fields, S. W. 
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THE WIRELESS WorLD—Advertisements 


Sullivan Instruments 


Sullivan * Universal " Galvanometers and Shunts for Land and Sea Use 


Testing and Signalling Instruments of every description for Submarine Cables. 


SULLIVAN TELEPHONE RECEIVERS for Wireless Telegraphy and 


Telephony, as used by the principal Governments and Wireless Telegraphy 
Companies— resistance values from 5 to 15,000 ohms. 


Fast Speed Wheatstone Automatic Transmitters and Receivers, guar- 
anteed at 400 words per minute, and Wheatstone Apparatus generally. 


Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


All instruments guaranteed, and accompanied, if desired, with Certificates of 
Accuracy from the National Physical Laboratory at cost price. 


H. W. SULLIVAN, 


Winchester House, London, E.C., England. 
Works: Liverpool House, Middlesex Street, London, Е.С. 


aJ . $ 7 ' 1 
Telegrams: ** Deadbeat, London.” Telephone | e aa li a 
Codes: Western Union (Universal Edition); A.B.C. (Sth Edition); Engineering (2nd Edition). 


Silk and Cotton Covered H.C. Copper Wire, Resistance Wires, Fuse Wire, 
Binding Wires, Charcoal Iron Core Wire, Asbestos 


Covered Wire 


ORMIS 


Ы Ormiston. London 


Є ntral. 
hed 1793. ne and Twisted Wires, Bare 
Copper Strand & Flexibles of any Construction, Wire 


Ropes & Cords, down to the finest sizes, in Galvanized Steel,Phosphor Bronze etc. 


Establis 


NORMAN, SMEE & DODWELL 


MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders. Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


“ Wireless” TELEPHONE RELAY 


IMPROVED FORM will MAGNIFY CURRENT over 100 TIMES. 


For INCREASING the RANGE of a Receiving Station. 

For RECORDING Messages and TIME 
SIGNALS. 

For рти LOUD SPEAKING TELE- 
PHONE 

22 For E CALLS and RELAYS. 


Also BEST RECEIVERS made for Wireless and other RELAYS 
nd Loud Speakers. 


For Particulars and Prices apply Patentee and Sole Manufacturer, 


S. G. BROWN, 4 Gt. Winchester St., London, E.C. 


Pleese mention " The Wireless World” when writing to Adwertiaers. 


Digitized by Google 
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The Effects 


HE fine spirit of determination to 

| resist and overcome the enemies of 
this country which has been mani- 

fested by all classes throughout the land, is 
no small consolation for the affliction of war 
that has been cast upon it. The calm, stern, 
implacable sentiment which from the highest 
to the most humble has impelled all classes 
is one of the finest assets that England 
possesses. That sentiment, that spirit, has 
banished from the minds of the people all 
thought except a desire to serve the country. 
At the call of duty a considerable number 
of our colleagues have responded, not only 
for active service in the field, but in the 
passive vocations at home which are also 
necessary to help this country to victory. 
The result is the omission from the WIRELESS 
Wor pb this month of several of the usual 
features of the magazine, among them the 
fifth instalment of the series of instructional 
articles. Our efforts to encourage among 
the members of the Territorial Force, and 
the Cadet Corps, the Church Lads Brigade, 
the Boy Scouts’ Association, and similar 
organisations, the study of wireless tele- 
graphy and the application of this invention 
in the field should now begin to bear fruit, 
and it is possible that many of those who 
acquired their knowledge of the subject 
from the study of these pages, and who by 
their proficiency have secured for the 
companies to which they are attached com- 
plete sets of portable wireless telegraph 
apparatus, will find scop2 for the applica- 
tion of that knowledge in the present period 


September, 1914. 


Я. 
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of the War 


of stress. We hope that in the quieter 
times that lie ahead the study of wireless 
telegraphy will be resumed in earnest, and 
that students will derive stimulus from the 
knowledge of the services which wireless 
can play on occasions when the security of 
the country is threatened. 

Other features which are omitted this 
month include the Positions of Engineers 
and Operators in the Service of the Marconi 
Companies, and the list of vessels equipped 


with wireless apparatus. Had we been able 


to insert these features as usual, they would 
have made exceptionally interesting reading. 
But the supreme law of loyalty to the 
country has over-ridden every other impulse, 
and for the present, at all events, such 
information must be withheld. 

Our readers will notice that the present 
issue is a slimmer volume than any of its 
immediate forerunners. This is due to the 
anticipated shortage of printing paper, which 
is one of the consequences of the war. 
Although the WinELEss WoRLD is well 
supplied for normal demands for some 
months to come, it is not possible to foresee 
with certainty how far the shortage may 
affect us, especially if the war should be a 
lengthy one. We have therefore been 
compelled to economise in this direction as 
much as possible, and we beg the kind 
indulgence of our readers for the omission 
of or delay in publishing several of our usual 
features. It is needless to add that these 
features will be restored at the earliest 
opportunity. 
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Personalitiesinthe Wireless World 
His Excellency Don EMILIO ORTUNO Y BERTE 


( Fostmaster-General of Spain.) 


N June 26th, 1908, was inaugurated 
() the Spanish national service of 
wireless telegraphy. This great ad- 

vance on her system of communications 
passed unnoticed by the majority of the 
public, yet if her wireless service were taken 
away from her to-day the loss would 
paralyse her national and industrial affairs. 
The official chiefly responsible for the in- 
auguration of the service was His Excel- 
Jency Don Emilio Ortuno y Berte, who, as 
one of Spain's most brilliant engineers, was 
fully alive to the importance of such a 
scheme of national intercommunication. 
Senor Ortuno for long has had the confidence 
both of the Court and the Spanish public, 
and certainly his life-work merits such con- 
fidence. As a boy he studied both in Eng- 
land and Germany, as a young man he went 
to the famous Lycee of Saint Louis, in Paris, 
where he completed a special course of 
engineering and mathematics; from there 
he passed to the Madrid Engineering School, 
where he acquitted himself so well that, at 
an age earlier than most students, he was 
accorded a professorship in engineering. 
He afterwards added a subsidiary branch of 
electro technics to the curriculum under his 
charge, and his energy and capacity com- 
bined to make this course one of the most 
popular in the university, and eventually 
world-renowned. The scientific work of 
Senor Ortuno has been prolific, but unfor- 
tunately no single volume or row of volumes 
can be brought forward as proof of his 
tireless energy. The greater part of his 
labours have been absorbed in the compila- 
tion of & multitude of reports and reviews, 
so that, as far as the uninitiated world 1s 
concerned, they are lost among the dusty 
piles of blue books and scientific magazines. 
From his earliest days Senor Ortuno took 

à keen interest in politics, which ultimately 
induced him to become a candidate for a 
parliamentary seat. His candidature re- 
ceived generous support, for he had already 


proved his title to the confidence of 
his constituents, as in 1898 he repre- 
sented Spain at the International Congress 
of Navigation, and his work in that 
capacity redounded both to his own and his 
country's honour. 

In 1899 he was elected for the first. time 
a member of the Spanish Courts, and, in 
spite of the ups-and-downs of politics, has 
held his seat without interruption to the 
present day, and for this very good reason 
—the public are appreciative of his devoted 
services, which could only be replaced, if at 
all, with the utmost difficulty. He is an 
eloquent orator, logical and clear in argu- 
ment, and a man who can persuade his 
hearers to grant his wishes. 

After holding the sub-secretaryship to the 
President of Council, he was appointed in 
1908 Director-General of Posts and Tele- 
graphs. He immediately set himself the 
gigantic task of reorganising the whole of 
this branch of publie service, and, as a 
result, a law was passed by the Spanish 
Parliament on June 14th, 1909, reorganising 
the posts in Spain, setting up postal 
exchanges, postal bonds, parcels post, 
savings bank, and creating a scale of stamp 
duties. 

At the date of his assumption of his 
duties as Postmaster-General the Bill for 
inaugurating the wireless telegraph service 
of Spain became law, and Senor Ortuno has, 
throughout his ministry, spared himself no 
pains to perfect the inauguration of this 
system and carry out the provisions of the 
Act. The result is that Spain is possessed 
of & very complete and effective service, 
which has already borne fruit in increased 
commercial and international advantages. 

Whenever the opportunity has occurred 
Senor Ortuno has demonstrated his enthu- 
siasm for wireless telegraphy, and he was 
amongst those present when the great 
station at Aranjuez was opened by the King 
and Queen. 
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PARLIAMENTARY DIARY 


House of Commons, August 8th. 


The House of Commons Committee on 
the Merchant Shipping (Convention) Bill 
devoted a great deal of time 


Merchant to the question of the supply 
PLUME of wireless telegraph appara- 


tus to ships before sending 
the Bill to the House for the report stage. 
The International Convention on the Safety 
of Life at Sea, it will be remembered, stipu- 
lated that a wireless installation should be 
compulsory on all steam ships on foreign 
voyage carrying more than fifty persons, 
whether passengers or not. The Merchant 
Shipping Bill, which recently passed through 
one of the Standing Committees of the 
House of Commons, gives statutory effect to 
this as to the other terms of the Convention. 

When the clause relating to wireless 
telegraphy came on for discussion on 
July 21st, Mr. John Burns, the Minister in 
charge of the Bill, said that the Board of 
Trade had been in communication with the 
Marconi Company and had had conferences 
with the representatives of the shipowners, 
the result of which was not an agreement, 
but a provisional arrangement that would 
form the basis of an ultimate agreement. 

This provisional draft was contained in a 
letter from Mr. Godfrey C. Isaacs, the 
Managing Director of the Marconi Inter- 
national Marine Communication Company, 
Ltd. This letter, which was dated July 17th, 
1914, and was addressed to Sir H. Lewellyn 
Smith, K.C.B., was in the following 
. terms :— 


“ Sig, —In reference to the Merchant 
Shipping (Convention) Bill 1914, now 
before Parliament, I write to put on record 
that the draft proposed agreement between 
the Board of Trade and the Marconi 
International Marine Communication Com- 
pany, Ltd., whom I represent, has been 
now for some time past under discussion 
between the Board of Trade and myself. 

* Unfortunately, owing to circum- 
stances, it has not yet been possible 
finally to complete that draft agreement, 
but as a result of some recent meetings 
which have taken place, I am in a position 
to make the following statement of the 
points upon which at present we are in 
agreement, provisions for which will be 


inserted in the agreement when finally 
settled :— 


“ 1. That the agreement is to apply to 
any British ship, within the meaning of 
the Merchant Shipping Acts, registered 
in the British Isles, or if the Board so 
desire in India or in the Crown Colonies, 
but not to ships registered in any of the 
Self-Governing Dominions. 

“ 2. The Company will agree to fit and 
instal a wireless installation which will 
satisfy the provisions of the Bill on any 
ship on being required by the owner to do 
so, and to maintain and repair such 
installations up to the standard of efficiency 
required by the Board of Trade, the ship- 
owner to provide and maintain the 
necessary 'shipowners apparatus.’ А 
pro forma specification of a one-half 
kilowatt installation has been agreed 
between us; but if the construction of 
the ship and her masts will not admit of 
such ship making use of a one-half kilowatt 
set to the extent required by the Bill, the 
Company will supply at a price to be 
ascertained as hereinafter mentioned a 
14 kw. set, of which also a pro forma 
specification has been agreed. 

“ 3. The company will agree, so long as 
the wireless installation remains their 
property, to supply such operators as are 
required by the shipowner. The shipowner 
may supply the necessary operators 
himself, but must obtain the approval of 
the company to any operator so supplied 
(such approval not to be withheld un- 
reasonably or in the case of a competent 
and respectable operator being nominated 
by the shipowner) ; but in that event the 
shipowner shall maintain the wireless 
installation at his own expense. 

“4. Any agreement between the com- 
pany and the shipowners shall be for a 
period of one year, and determinable by 
the shipowner at the end of the first or any 
subsequent year; but if the shipowner 
determines the agreement he is to pay 
to the company the ‘ appropriate sum’ 
of compensation in respect to the cost to 
them of providing and fitting the installa- 
tion. The system of compensation is that 
set out in the usual existing agreements 
between shipowners and the company, and 
is based upon the principle that the life of 
a hired installation is ten years, and that 
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compensation is payable on that footing, 
the amount varying according to whether 
the installation can be utilised by the 
shipowner or the company or is capable 
of being re-utilised. 

“ 5. The shipowner may elect to pur- 
chase outright the wireless installation 
for the ‘appropriate sum’ of purchase, 
and if such election is exercised during the 
currency of a hiring agreement such 
appropriate sum will be subject to a 
deduction at the rate of 5 per cent. per 
annum for the period during which rent 
has become payable, with a maximum 
deduction of 25 per cent. off such sum. 

“6. The company shall quote to the 
Board of Trade the figures which they 
consider proper to be charged to the 
shipowners in respect of services and 
supply of installations and other matters 
under the agreement, and such quotations 
are to include amongst other things— 


“ (1) The amount of the rent payable 
by the shipowner to the company in return 
for their supplying him with an installation 
and operators, and the benefit of their 
organisation throughout the world and for 
their maintenance of the said installation ; 

“ (2) The purchase price of an installa- 
tion if bought outright by a shipowner ; 
and, 

“ (3) The compensation payable by a 
shipowner in the event of his putting an 
end to an agreement for hire (otherwise 
than by purchase). 

" The Board of Trade shall thereupon 
appoint two persons to examine into the 
figures so quoted with a view to ascer- 
taining whether they fairly correspond to 
the prices charged to shipowners by the 
` company in respect of services, installa- 
tions, and other matters as near as may 
be similar during either— 

“ (a) A fairly selected recent period, or, 

“ (b) The three years 1910-12, both 
inclusive, 

(the Board of Trade to be at liberty to 
chose which of these two systems they will 
adopt), and making no addition on account 
of any extra demand for wireless installa- 
tions or services expected to result from 
the conclusion of the International Con- 
vention on Safety of Life at Sea or from 
the passing of the present Bill, and the 
company will supply to such persons or to 


 — 


the Board of Trade all such information 
as may be necessary or proper to enable 
them to arrive at a just conclusion, includ- 
ing what period is the proper one to work 
upon under alternative (a). 


“7. If, after examination and report, 
the Board of Trade do not accept the 
figures quoted, or the company does not 
agree to figures acceptable to the Board 
of Trade, the question as to what the 
figures shall be shall be referred to a 
referee to be mutually agreed upon, or, 
failing agreement, to be nominated by 
some independent person. 


“ 8. The figures shall not be subject to 
any further revision until after the expira- 
tion of three years from the date when 
they were last ascertained. But, if after 
the expiration of three years from the date 
when any of the figures was last ascer- 
tained, either the Board or the company 
shall give six months' notice, the figures 
shall be subject to revision in the same 
manner as that provided for their ascer- 
tainment, and, in determining whether any 
change shall be made in the figures, regard 
shall be had only to the question whether 
and to the extent to which the cost of 
providing the services has been increased 
or reduced, as the case may be. 

" 9. It is, of course, understood that 
nothing in the agreement imposes any 
obligation on any shipowner to obtain a 
wireless installation or operators or other 
services from the company, rather than 
from any other source of supply. 

“ 10. The agreement shall be construed 
and take effect according to English law, 
and shall be in force for twenty years, and 
thereafter from year to year subject to 
six months' written notice of termination 
by either party given at anv time after the 
expiration of the twenty years. 


“ 11. I also represent Marconi's Wireless 


. Telegraph Company, Ltd., and on behalf 


of that company express its willingness to 
produce its books, so far as may be 
necessary, for the purposes of the 
proposed agreement, and also to satisfy 
you that the Marconi International Marine 
Communication Company, Ltd., is pos- 
sessed of sufficient authority in connection 
with the patents to enable it to enter into 
the proposed agreement. 


B 
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“ While the formal agreement between 
the Board of Trade and the company, 
which embodies many clauses giving effect 
in detail to various points which have to 
be worked out in an arrangement of this 
character, remains to be completed— 
which I will do all I can to get completed 
forthwith—I make this present statement 
for the consideration of the Board of 
Trade, so that it may be clearly understood 
that I am to-day prepared, when the 
agreement is fully settled, to include these 
terms at least." 


This letter formed the subject of debate 
at the meeting of the Committee on 
July 23rd. 

Mr. Нот moved to insert in the Bill a 
provision that its requirements relating to 
wireless telegraphy should not apply to any 
ship until the Board of Trade should have 
made arrangements to secure that the 
necessary apparatus and the services of 
operators should be supplied to the ship- 
owner at a reasonable price based upon the 
actual cost to the supplier, together with a 
reasonable profit, without regard to exclu- 
sive or patent rights. 

Sır Henry Norman did not think the 
proposed agreement was necessary. He 
could not support Mr. Holt’s amendment, 
as he considered it would be undesirable to 
fix a rate of profit because the prices of 
apparatus for wireless telegraphy must vary 
enormously from time to time as the result 
of competition, and the requirements of 
various classes of ships varied. 

Mn. Burns said the draft proposal, which 
had been magnified into a draft agreement, 
was entered into by the Board of Trade 
with a view to protecting shipowners. The 
Board of Trade, the Post Office, and the 
skilled staff of both departments, met repre- 
sentatives of the shipowners, and it was at 
the request of the latter that the Marconi 
Company, as the premier company, was 
communicated with. The draft proposal 
would not interfere with free competition. 
It was not & part of the Bill, or an appendix 
to it, and the Board of Trade was not 
pledged to any system of wireless telegraphy. 

Mn. HorT said the discussion had satisfied 
him that the shipping interest had been 
under & misapprehension, and he asked leave 
to withdraw the amendment. He sug- 
gested that the installation of wireless 
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apparatus should not become compulsory 
until six months after the Board of Trade 
should have published rules in accordance 
with the Bill. 

Mr. Burns: Agreed. 

The amendment was withdrawn. 

Mr. Burns said the Committee had 
expressed a desire that the form of nego- 
tiations into which his department had 
entered should not be proceeded with, and, 
therefore, so far as he was concerned, it was 
dropped. 

Lorp Henry CavENDISH BENTINCK 
moved an amendment to Clause 15 to omit 
the words limiting the Clause to ships which 
carried 50 or more persons. He said he was 
told that the cost of installing wireless tele- 
graphy would be about £200 per year per 
ship, which in a fleet of 20 vessels would 
make about £4,000 a year, but he would 
point out that if this installation were made 
there was a possibility of a very considerable 
saving. 

Mr. GLADSTONE, supporting the amend 
ment, submitted that the standard of 
safety of life at sea for Great Britain could 
not be governed by the standard of the 
most backward country which had taken 
part in the Convention. Great Britain could 
only occupy one position in this matter, and 
that was that she must lead the way in pro- 
moting safety of life at sea. 

Sır ARCHIBALD WILLIAMSON said he 
thought they would be doing something 
which he thought was unnecessary and 
almost revolutionary if they carried the 
amendment. 

Sir GILBERT PARKER sald he was very 
much in sympathy with both the mover 
and the seconder of the movement in their 
desire to promote safety of life at sea, but he 
was rather concerned with the effect of the 
amendment on small ships. 

Mr. J. M. Rospertson said he believed 
that if the amendment were carried it would 
make the carriage of wireless telegraphy 
compulsory on everything that floated. 

Mr. Hott opposed the amendment, and 
said he thought it would involve very heavy 
expenditure on the owners of small ships. 

Mr. Burns said this was a Convention 
Bill. It kept pace with that Convention, 
and they asked Parliament to establish by 
this Bill the minimum standard agreed upon 
by the Convention. 
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The amendment was negatived without 
a division, and Clause 15 was added. 

On Clause 16, which empowers the Board 
of Trade, on consultation with the Post- 
master-General, to make rules with respect 
to wireless telegraphy installations and 
service on British ships registered in the 
United Kingdom. 

Mr. SANDYS moved an amendment to 
make the clause obligatory instead of merely 
an enabling clause ; and Mr. Burns agreeing, 
the amendment was made. 

The Bill was ordered to be referred to the 
House of Commons. 


Ф * * 


Mn. JAMES Носов asked the Secretary 
for Scotland whether the wireless installation 
at St. Kilda is out of use; 
St. Kilda whether the Postmaster- 
Єк. General is prepared to seek 
the authority of the Treasury 
for taking it over subject to a guarantee to 
cover the whole net cost for ten years ; and 
- whether there is any likelihood of the Board 
of Agriculture, in carrying out the work of 
the late Congested Districts Board, guaran- 
teeing this amount or, alternatively, the 
Highlands and Islands Medical Committee. 
Mr. M’Kinnon Woop: І am informed by 
the Postmaster-General that the facts are 
as stated in the first two portions of the 
question. The Highlands and Islands Medi- 
cal Service Board are maintaining a nurse in 
the island, and they do not consider that any 


further part of their funds should be applied 


towards the cost of the wireless installation. 
The Board of Agriculture are not prepared 
to give the guarantee in question. 


* * * 


Mr. WALTER GuiNNEsS asked the Secre- 
tary for Foreign Affairs, on July 28th, 
whether his attention had 

Wireless been drawn to an announce- 
Dp p par ment from Shanghai that a 
complete chain of Telefunken 

wireless stations is in process of completion 
in China; whether he was aware that the 
Chinese Government had intended to autho- 
rise Marconi's Wireless Telegraph Company 
to issue £2,000,000 Chinese bonds in pay- 
ment of Marconi wireless stations in China 
on the basis of a formal contract ; whether 
he could state which of these two companies 
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was to receive the wireless privileges in 
China; and what steps he could take to 
protect the interests of Marconi's Wireless 
Telegraph Company, with which the Govern- 
ment is in contractual relationship. 

Sır E. Grey: I have seen the announce- 
ment referred to by the hon. member, and 
am aware that a preliminary understanding 
of the nature described was entered into 
between the Marconi Company and the 
Chinese Minister of Finance. The company 
have been informed that His Majesty's 
Government are prepared to afford them 
such support as they properly can, and will 
no doubt apply for support whenever they 
consider it necessary. I have, however, no 
information as to which of the two com- 
panies is to receive the wireless privileges of 
China. 

Мв. Kine: Can the right hon. gentleman 
say whether full value, in the stations that 
are being erected, is being given for this 
loan of £2,000,000. 

Sır E. Grey : That is a matter, if I under- 
stand the question aright, as between the 
Chinese Government and the people with 
whom they are making the contract. In all 
cases of application for a contract, where 
there is competition between a British com- 
pany and a foreign company, the British 
company will receive diplomatic support. 
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THE attention of owners and operators 
of radiotelegraph stations is called to the 
Conditions {80 that considerable inter- 
fur Testing ference is being caused near 
Wireless large centres of population 
Stations. by stations conducting tests 
without due regard to the traffic being 
simultaneously carried on. Commissioner 
E. T. Chamberlain, of the Bureau of Navi- 
gation, United States Department of Com- 
merce, gives notice that stations desiring 
to conduct such tests should communicate 
with the local radio inspector by letter or 
telephone, stating the probable length of 
time that will be required. А station 
conducting tests or temporary experiments 
should “listen in" to determine that no 
interference is being caused, and during the 
test should listen in frequently for the 
interference signal, Q R M. The station 
conducting tests must also transmit its 
official call signal frequently. 
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Overseas Notes 


INDIA. 

Two Marconi engineers have arrived in 
Bombay to erect the Indian link in the 
Imperial wireless chain. The station will 
be at Kirkee, on the outskirts of Poona, 
120 miles inland from Bombay. 

* * * 
Russia. 

The Deutsche Verkehrszeitimg announces 
that there has been established in Russia 
à service of meteorological reports trans- 
mitted every morning through the coast 
stations of Reval, Riga and Libau, inform- 
ing ships of the atmospheric conditions 
prevailing over the Baltic Sea and the 
neighbouring country. The reports sum- 
marise the information collected from ten 
meteorclogical stations by the Nikol- 
ajewiski at St. Petersburg, and concern 
barometric pressure, wind, the state of the 
sky, and the temperature. A special report 
is transmitted whenever it is considered 
necessary to warn mariners of the approach 
of a tempest or exceptional atmospheric 
conditions. In addition, the Reval station 
transmits at 1] a.m. each day (St. Peters- 
burg time) reports concerning the displace- 
ment of lightships, wrecks, derelicts or other 
obstructions observed along the shipping 
routes, the location of buoys or the lighting 
of navigable waters. 

* * * 
UNITED STATES. 

Captain W. H. G. Bullard, of the United 
States Navy, who is in charge of the naval 
wireless service, and who has his head- 
quarters under the shadow of the three steel 
Masts which form the centre of the naval 
wireless system at Arlington, Va., seven 
miles from Washington, has just presented 
to the Naval Institute an interesting review 
of the development of naval wireless tele- 
graphy in the United States. 

The first trial of wireless on American 
warships was made late in 1899, directly 
after the British ships had proved its 
possibilities. The armoured cruiser New 
York (now the Saratoga), the battleship 
Massachusetts and the torpedo boat Porter 
were the first to be equipped. At about the 
same time the Highlands Light station in 
New York harbour was established as the 
first shore station of the naval radio system. 

Congress for the first time took notice 


of wireless in the Act of June 24th, 1910, 
which was amended by the Act of July 23rd, 
1912. Further laws were passed in that 
year and the President proclaimed the Berlin 
Wireless Convention, since succeeded by 
the London Wireless Convention, establish- 
ing general rules for wireless as to ships 
throughout the world. 

Some of the later extensions of wireless 
were the establishment of the station on 
the ground of the American Legation at 
Pekin, China, for communication between 
officials of the United States Legation and 
vessels of the Asiatic fleet and the Panama 
Canal station. It is erected half way across 
the Isthmus, near San Pablo. `The name 
given to it, Darien, is the name of one of the 
carly explorers of that region. 

The Mexican trouble led to further 
extension to take the place of interrupted 
land lines and for exchanges with the ships. 
Isabel, Tex., near the mouth of the Rio . 
Grande, was chosen as the central point 
of operation on the Atlantic side and San 
Diego on the Pacific side. 

There are now 49 naval shore stations, 
those at outside points being three along 
the Panama Canal; one at Guantanamo 
Bay, Cuba; one at San Juan, Porto Rico ; 
seven in Alaska and outlying islands; two 
in the Philippines; one at Hawan, one at 
Guam and one at Pekin, China, with other 
projected stations in Samoa and elsewhere 
rapidly nearing completion. 

Warnings of icebergs and derelicts are 
sent to sea from the Arlington station 
following the time signal and weather reports. 
At such times ships are listening on the long 
wave of Arlington, 2,500 metres, and their 
receiving circuits are tuned to receive the 
ice or derelict report. Incoming ships 
are compelled, under the London Safety 
Convention, to report information concern- 
ing ice and derelicts ; this goes through the 
Hydrographic Offices to the Arlington station, 
and then seaward and to other stations. 

This information, being of an urgent 
character—icebergs, derelicts, cyclones and 
typhoons—is sent under a special signal, 
called the safety signal, repeated at short 
intervals, ten times at full power—(TTT). 
On receiving this all radio stations are 
required to keep silent, in order to let the 
danger warnings go broadcast. 
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Aerials and their Radiation 


Waveforms. 


V. 


By H. M. DOWSETT. 


strain,’ as they are now more 

generally called, are used to show: 
(1) The direction of the electric intensity in 
a dielectric ; (2) the value of that intensity 
by means of their density. 

In Fig. 1 the air condenser, A, has the 
same surface area as the condenser, B, but 
it has twice the thickness. Let A and B be 
charged to the same potential. 


oi I > ES of force,” or “ lines of electric 


Fig. 1. Fig. 2. 


Then the direction and value of the electric 
intensity in the dielectric in the two cases is 
shown by the direction and number of the 
strain lines drawn between the condenser 
plates. B has twice as many lines as A as 
its capacity, and therefore its electric inten- 


Fig. 4, 


sity, is double A. In these and the following 
diagrams the external condenser field is 
omitted. ` 


Fig. 2 shows an air condenser, the plates 
of which are of unequal size. The intensity 
steadily increases from the large plate to the 
small plate. 

Fig. 3 (a) is a special case of particular 
interest in wireless telegraphy. It shows 
the air diclectric strained hetween a plate 
of definite area and a wire of negligible 
thickness compared with its length. 
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Fig. 3. 


If a section be taken through this wire and 
the plate it will show more lines leaving the 
wire than end on the plate—Fig. 3 (b). 

Now suppose the condenser, B, Fig. 1, 
has its two plates opened out so that they 
are at right angles to each other. Then the 
field, A, B, C, Fig. 4, gives the intensity 


Fig. 5. 


through a section of this condenser; the 
field from the edges of the plates is not 
shown. The distance apart of the section 
lines, А B, and В C, per unit of length 
increases, and therefore the capacity dimi- 


n 
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nishes as the distance along them from В thin wire mounted vertically over the 
increases. Then the electric intensity, and centre, and of a length equal to the plate 
therefore the number of lines per unit of radius, then the field between the wire and 
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length, must be shown to diminish in the the plate will have some of the charac- 
same proportion. teristics of the fields in both Fig. 3 and Fig. 4. 


If the horizontal plate be made circular In the first place, the field proceeds from 
and the vertical plate be replaced by a very a line to an area, and therefore in section 
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there should be more lines shown leaving the 
wire than reach the plate. 

In the second place, the density of the 
lines shown reaching the plate should de- 
crease with increase of distance from the 
nearest point of wire and plate. But the 
density does not decrease so quickly as in 
Fig. 3. 

Instead of being inversely proportional to 
the distance from the foot of the wire—which 
results from a parallel field—it is inversely 
proportional to the square root of the dis- 
tance. 

The lines which leave the wire for the 
plate follow curves which are practically 
quadrants struck from the point, P, where 
the wire, if extended, would meet the plate. 
The units of plate area on which they end 
increase in direct proportion to the radii of 
the quadrants, so that the greater length of 
path is balanced by the greater area of plate, 
and thus the capacity per unit length of the 
wire remains the same all the way up. 
Therefore the density of the lines leaving 
the wire should be the same at all parta. 


er” 


Fig. 10. 


As the area of plate for the same number 
of strain lines increases directly with the 
distance from P, the density of the lines on 
a section through the plate must be pro- 
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portional to the square root of the distance 
from P. ' 

Thus we finally arrive at the field shown in 
Fig. 6. 

The case is identical with that of a charged 
and insulated vertical aerial and a good 
conducting earth. 

Fig. 7 shows a plan of the earth below such 
an aerial erected at P, divided into areas so 
that an equal number of strain lines ends in 
each area. 

To draw this plan, divide the line, P X, 
in such a manner that the length of the 
divisions increases as the square root of the 
distance from P. Describe circles, with P as 
centre, and these points as radii, and divide 
the 360° of circular angle into a number of 
equal parts—in the present case each part 
is 15°. Then if the intersections of the 
radii and the circles are joined in the manner 
shown, the earth plan will be divided into 
equal intensity areas as required. And these 


Fig. 11. 


equal intensity areas in the present case are 
also equal capacity areas. 

The numerical relation between the lines 
shown leaving the aerial and those which 
reach the ground section can be obtained as 
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follows, it being assumed that the aerial 
i8 vertical and has negligible capacity : 

Let X,—density of lines along a length of 
aerial l. 

Then X, lines will also cover an earth area 
of radius l. 

Therefore, X, = zl". 

Then the mean density along the radius 


I-A/X 
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If instead of the density over the whole 
length of the aerial l, X, = density over unit 
length of aerial at any distance, d, from the 
foot of the aerial ; 

Then the mean density, X,, per unit 
length at same distance, d, along the earth 
from foot of aerial is 


X = А/ X X l _А/ X 
B т yd 

As an example, if the length of the wire 
is 10 units, and it is charged to the same 
potential all the way up, so that the inten- 
sity in section per unit of length is 10, then 
the intensity along a radius of the plate one 
unit distance from P will be 1:78, and at 
ten units distance from P it should be 0:56. 
Thus there should be only one line in every 
5:6 leaving the foot of the wire, and only 
one in every 17:8 leaving the top of the wire, 
which should show on the plate section. 

Let us now examine some diagrams from 
standard works on wireless telegraphy show- 
ing fields of electric strain surrounding 
charged aerials. 

Figs. 8, 10, 12, and 14 have been copied 
from the oririnals with considerable care 
so as to reproduce without exaggeration all 
their peculiarities. 

Fig. 8 is a copy of Fig. 18, p. 346, from 
J. A. Fleming’s Principles of Electric Wave 
T clegra phy, 1906 edition. 

The first point to notice is that the strain 
lines do not start truly normal to the aerial, 
nor do thev end normal to the earth. This 
is & fault which has been corrected in the 
1910 edition, as shown in Fig. 10, which is 
a copy of Fig. 21, p. 407, from that book. 
The fact that static strain lines always begin 
or end on a conductor normal to its surface 
is ot considerable importance, as it has much 
influence on the shape of the electric field 
and on the subsequent behaviour of the 
electro-magnetic field in motion. 
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The next thing to notice in Figs. 8 and 10 
is that the density of the field is the same 
all along the acrial. This results, as we 
have seen, when an aerial having the same 
capacity everywhere per unit of length 
is charged at all points to the same potential. 

But all the strain lines shown leaving the 
acrial reach the same section line through the 
earth, and they are also equally spaced 
along it. This method of drawing them is 
inaccurate from the reasoning at the begin- 
ning of this article. 

Consider for a moment only that part of 
the field near the earth ; the equal capacity 


Pd 


= 


Fig. 12. 


areas to avree with Figs. 8 and 10, and 
corresponding to Fig. 7, would be as shown 
in Fig. 9. 

The strain lines would be confined to 
certain radii, alony which they would be 
equally spaced ; but their spacing at equal 
distances from the foot of the aerial would 
increase with the distance. Such an arrange- 
ment is incompatible with the homogeneous 
character of the ether in which they occur. 

A further examination of Fig. 8 shows 
that the lines leaving the aerial cover a 
greater length than the same lines when 
they reach the ground—that, in effect, 
their density on the aerial is less than along 
the earth. This is equivalent to drawing 
the field of an air condenser, as shown in 
Fig. 11, with its strain lines bending tn 
towards the neutral plane instead of bending 
out—an obvious error. Fig. 10 is more 
correct in showing a greater total density 
along the aerial than along the earth. 
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This is in agreement with the general 
shape of the strain line curves, which indicates 
that the aerial has appreciable capacity, 
and therefore tends to congest the strain 
lines and to slow down their speed of pro- 
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pagation while they are in its neighbourhood. 

The next diagram to analyse is Fig. 12, 
which is à copy of Fig. 132, p. 148, from 
J. Zenneck's Leitfaden der Drahtlosen Tele- 
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graphie, 1909 edition. Prof. Zenneck does 
not give a diagram of the electrostatic 
field surrounding an insulated and charged 
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acrial, but in Fig. 12 he shows the field 


from an aerial having a current antinode 
at its base. 


868 


THE WIRELESS WORLD 


This corresponds to the field of an aerial 
excited through an inductive coupling, 
and having a potential antinode at the top 
and a potential node at the bottom. 

To begin with, then, the density of the 
strain lines should steadily increase all 
the way up, in proportion as the electric 
intensity increases. But the density first 
decreases and then near the top increases. 
This top increase of density may be intended 
to represent the increase due to the point 
end of the aerial. in which case it is carried 
too far down, or it may represent a slowing 
down of the wave as it reaches the end of 
its travel, but there is no slowing down 
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unless there is a capacity area at the top of 
the aerial, and this is not indicated in the 
diagram. The wave has the same speed 
from the foot to the top of the aerial, and 
is reflected back as a standing wave at the 
same speed. 

All the lines shown leaving the aerial 
end on the earth. This is the usual practice 
in making such drawings, but it is faulty. 

The density of the lines meeting the earth 
section decreases considerably with increase 
of distance from the aerial. This would 
be a fairly correct representation if the field 
considered were that of a charged and in- 
sulated aerial, as has been already pointed 
out, but the aerial has a potential quarter- 
wave in it, so that—as is shown in Fig. 13, 
which represents this case, the effect of 


P 
Fig. 16. 


aerial capacity, however, being omitted— 
the spacing between the lines along the earth 
does not decrease more than 25 per cent. 
from the foot of the aerial to quarter-wave 
distance from it. 

Finally, Fig. 12, like Fig. 10, by the curve 
of the strain lines and their comparative 
congestion on the aerial, indicates appreci- 
able capacity in the aerial system. 

An important question 1s raised by Fig. 
14, which is a copy of Fig. 10, p. 30, from 
J. Erskine Murray's Handbook of Wireless 
Telegraphy, 1913 edition. The question 
is; “ What is the effect at a distance of a 
static charged aerial ? ” 


Oscillation 
charge 
litters sty. 


Dr. Murray’s view, as shown by this 
diagram, is clear, and that it expresses his 
considered opinion is evident from the fact 
that it has appeared in each edition of his 
book since 1907. The object of the diagram 
is to show that the strain lines from the 
static charged transmitting aerial actually 
extend as far as the receiving aerial, when 
the receiving aerial is a short distance away. 
By “short distance" is implied at least 
several miles, or very many fundamental 
wave-lengths. 

That Dr. Murray’s view is wrong can be 
demonstrated. 

If the initial strain lines covered the earth 
to such a great distance, “ every wave train 
(would commence) with an odd wave of 
great length,” to quote from Dr. Murray. 


Тнк WIRELESS WORLD 


369 


An aerial, therefore, if measured for 
capacity by a static charge and discharge 
method should give a very much greater 
value than when measured by a high- 
frequency method. But this is not so. The 
eapacity values by the two methods are 
practically identical. 

Fig. 14 shows a field obviously generated 
from the aerial, and influenced by a pro- 
Jecting force from the aerial. It cannot be 
said to represent in any way a state of strain 
developing in the medium outside the aerial. 
The part played by the earth also is merely 
passive, to receive, the strain lines dropped 
upon 1t; in no way does it influence their 
direction. 

Fig. 14 expresses the common non- 
technical view of the function of an aerial, 
the only view which could be understood by 
the layman before the conception of an 
ether had been made clear to him. 

Also it might satisfy the Planck theory 
extremists, who would dispense with the 
ether altogether. 

Dr. Murray's diagram is intended to ex- 
plain why an aerial, when charged by an 
induction coil and discharged without a 
spark taking place, could affect a receiving 
station at a considerable distance. If no 
oscillations were produced no waves could 
be sent off, yet the slow charge and discharge 
made itself felt. 

What other explanation can be offered if 
the static strain lines from the transmitting 
aerial do not reach the receiving aerial ? 

The explanation is in the inherent pro- 
perties of the ether itself. The ether resists 
distortion; it shows no evidence of slip 
between its parts. One part of it cannot be 


strained without affecting every neigh- 
bouring part; the whole of it resists dis- 
tortion of a part. 

The strain in the ether between aerial 
and earth has the nature of a tension. If the 
ether cannot slip, this tension must be felt 
outside the original strained ether volume 
as something of the nature of a shear. This 
shear will be transmitted outwards from 
ether shell to ether shell, and the lines of 
shear will naturally follow the contour of the 
ether shells. There will be a maximum 
intensity immediately above the aerial. The 
shear lines will bend down to the aerial in 
proportion to the value of the aerial capacity, 
but they will not touch it. 

It is this ether shear which affects receiv- 
ing aerials at a distance. When released 
it can never have the character of a high 
frequency oscillation, and its damping must 
be enormous. 

Fig. 15 shows the shear strain along the 
surfaces of the ether shells outside the aerial 
earth condenser. As the shear is dis- 
tributed through the volume of the ether, 
the intensity above the aerial and in line 
with it should fall off as the cube of the 
distance from P, the common centre of the 
shells. The density along the earth can 
be obtained from these values in the way 
already described. 

Fig. 16 gives a clear idea of the manner 
in which the intensity along the aerial, 
above the aerial, and along the earth 18 
distributed under the two conditions of 
static charge and oscillation charge. 

The intensity value for Figs. 6, 13, 
15, and 16 are given in the following 
tables : 


Length of aerial = L = 10 units. Intensity, or Density of lines at top of aerial, in any given plane = X; = 10 unite, 


QUARTER Wave ALONG AERIAL. 


Density 


Static CHARGE ON AERIAL. 


Distance Density along Spacing Density along ee 
from Phase along earth ón-earthi aln earth on earth 
foot of | angle of Sin aerial section — soctioni = zer Ж g X section — ection = 
aerial =} wave=@ =X; sin 0 /М вїп 0 I =A УХ, 1 
v "d density ad density 
1 9° 0-15 1-5 0:705 1-12 Lu , 178 0-56 
2 18? 0-31 3-1 0-701 1-425 10 1-26 0-79 
3 27° 0-45 4-5 0-69 1:45 10 1-03 0-97 
4 36° 0-59 5-9 0-685 1-46 10 0-89 1-12 
5 45° 0-71 7-1 0-072 1-48 10 0-79 1-25 
6 54° 0-81 8-1 0-655 1:52 10 0-73 1-37 
7 63° 0-89 8-9 0-636 1:57 10 0-675 1-48 
8 72° 0-95 9-5 0615 | 1-62 10 0-63 1-58 
9 81° 0-98 9-8 0-589 1-69 10 0-59 1-68 
10 90° 1-0 10-0 0-564 1-77 10 0-56 1-77 


| 
| 
| 
l 
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Sratic Eraser Strain BEYOND AERIAL. 


Distance from d us 
foot of aerial x x ( I ) 

L X,=X,x (F 

LLL 1 | L 

1! 7:52 

12 5-78 

13 | 4-55 

14 3:65 

15 2.96 

16 2-44 

17 2-03 

18 1-71 

19 1-45 

20 | 1-25 


DIGEST OF WIRELESS 
LITERATURE. 


Crystal Rectification.—A. Е. Flowers has 
subjected crystals to very low and very high 
frequencies to determine the magnitude of 
the rectification at the high frequencies used 
in wireless telegraphy. The low frequencies 
used in the present investigation were 
60 ~ and 2000 ~; the oscillations ranged 
from 10* to 6:8 x 10° — per sec. 

The results obtained are summarised in 
the Physical Review as follows :—(1) The 
rectification at high frequency tends to be 
greater than at low frequency with the larger 
currents, and but very little different for 
small currents. (2) For very small currents 
the rectification tends to disappear, particu- 
larly for large contact areas and low current 
densities. (3) The rectification ratio for 
small currents is nearly proportional to the 
square of the rectified current and nearly 
proportional to the first power of the total 
or R.M.S. current. (4) Even very large 
contact areas will rectify well with large 
currents. (5) The rectification ratio for 
very small currents may be improved by 
the use of very small contact points, but a 
much larger potential is required to get the 
same amount of current. (6) The current 
density must be equal to or greater than a 
given minimum value for good rectification. 
(7) Resistance in series with the galena 
crystal rectifier greatly decreases the rectifica- 
tion ratio even for the same potential differ- 
ence on the terminals of the rectifier. At 
2:5 volts the rectification ratio was 61 per 
cent. at 60 ~, and 63 per cent. at 
180,000 ~. 


The Capacity of Radio-Telegraphic Aerials. 
The capacity considered in a Paper by 


Density along Spacing of lines 
carth section = on earth section = 
/X I 
V md density 

0-466 2-14 
0-396 2°52 
0-334 2-99 
0-288 3°47 
0-250 4-0 
0-220 4-54 
0-195 5-13 
0-174 5-75 
0-156 6-41 
0-141 71 


Prof. б. №. О. Howe before the British 
Association is the actual static capacity, 
and not the equivalent capacity of the 
antenna considered as part of an oscillatory 
circuit. The accurate calculation of the 
capacity of a multiple-wire horizontal aerial 
with its leading-down wires would be a 
difficult mathematical problem, quite un- 
warranted by the practical requirements of 
radio-telegraphy. When raised to а 
potential above or below that of the earth, 
the charge is distributed over the antenna 
in a way which is not easy to calculate, but 
which must be such that all parts of the 
antenna are at the same potential. If the 
antenna were made up of a great number 
of short pieces, placed end to end, but 
insulated from each other, it would be 
possible to distribute the charge uniformly, 
but the potential would then vary from 
point to point in a way which is easily 
calculated. If now we assume that all the 
separate pieces of wire are connected, 
electricity will flow from points of high to 
points of low potential until the potential 
is everywhere the same. The assumption 
made in developing the various formule is 
that this final uniform potential is equal to 
the average value of the potential when the 
charge was uniformly distributed. This 18 
only approximately correct, but the accuracy 
is more than sufficient for all practical pur- 
poses. This method has been applied to 
antenna of all the types usually employed, 
and formule have been established for each 
type. А large number of numerica] examples 
have been worked out, and the results are 
given in tables and curves, 80 that the 
capacity of any antenna can be read off 
directly from its dimensions. 


THE WIRELESS WORLD 


371 


The King Honours 


Commendatore Marconi. 


UR readers will, without exception, 
we are sure, be gratified to learn of 


the honour awarded to Commenda- 


tore G. Marconi by the King. 

On July 24th the King conferred upon him 
the Honorary Knighthood of ше Grand 
Cross of the Vic- 
torian Order. Not 
only is the distinc- 
tion one of the 
highest tributes 
that His Majesty 
has it in his power 
to confer on a 
foreign subject, 
but the manner of 
bestowal was such 
as to make the 
honour doubly 
acceptable. 
Commendatore 
Marconi was 
summoned by 
telegram to Buck- 
ingham Palace, 
where he was 
received by the 
King, who spent 
half an hour chat- 
ting to him and 
himself pinned the 
decoration of the 
Order on the 
great inventor. 
In the course of 
conversation the 
King showed an 
Intimate know- 
ledge of wireless 
telegraphy, especially as applied to naval 
purposes, and was deeply interested in all 
that Commendatore Marconi had to tell 
him of his latest discoveries and of the 
application to naval purposes. 

The Royal Victorian Order was created in 
jn 1896 for bestowal by the Sovereign upon 


Commendatore G. Marconi. 


those subjects whose personal services it 
might be desired to recognise and upon any 
foreign prince or person whom the Sovereign 
might think fit to honour. It consists of five 


classes—the Knights Grand Cross, the 
Knight Commander, the Commander, 
and the members 
of the 4th 


and 5th classes. 
The holder of the 
Knight Grand 
Cross takes prece- 
dence after the 
Knight Com- 
mander of the 
Indian Empire 
and before the 
Knights Com- 
mander of the 
Bath (K.C.B.)— 
that is to say, he 
ranks 8th in the 14 
classes of Knights. 
The number of 
distinguished 
foreign personages 
who have been so 
decorated is very 
limited, and of 
Italian subjects, 
Commendatore 
Marconi is the 
third. The two 
other holders of 
the title are His 
Royal Highness 
the Duke of the 
Abruzzi and the 
Marchese di San 
Giuliano, Italy’s eminent foreign minister. 
The honours which have been conferred 
on Mr. Marconi in recognition of his services 
to mankind have been legion. He is a 
knight of Italy, of France, and now we can 
offer him our congratulations on his accession 


to a knightship of England, 


THE WIRELESS WORLD 


OF THE MONTH 


CATO 3% 


readers that the war will in no way 

interfere with the forthcoming courses 
of study, which will shortly be commenced, 
at all centres of wireless teaching. An idea 
has gained credence that the dislocation of 
the aerials of all experimental wireless 
stations will interfere with such study, and 
that, until the war ceases, it will be useless to 
commence a course of training for operators’ 
certificates. This is entirely erroneous, for 
practice in sending and receiving messages 
can quite well be gained without the mere- 
tricious adjunct of actual contact with 
outside wireless; besides, nearly every 
school possesses a practice set which can be 
worked between room and room, and which 
combines all the advantages of actual 
outside reception and transmission, while it 
in no way contravenes the rules recently 
established by the Postmaster-General pro- 
hibiting the use of experimental stations in 
war time. | 


I: is perhaps advisable to remind our 


* * $ 


On the eve of the publication of the 
WirELEss Мовір Directory of Amateur 
Wireless Stations the outbreak of war was 
announced, and the publication of this book 
has perforce had to be postponed. It cannot 
now be published until quieter conditions 
prevail. It is with considerable regret that 
we have been compelled to come to this 
decision, for the book will be the most com- 
plete of any work of its kind, containing the 
names and addresses and all interesting 
information relating to amateur stations. 
It is probable that, when work on this 
directory can be resumed, many alterations 
will have to be made, but our readers may 
rest assured that it will be published at the 
very earliest opportunity. 

* * 


Some time ago prominence was given in 


the Press to a mysterious S.O.S. call which 
was received at the Japan wireless station of 
Osezaki from a vessel, presumably the 
Siberia, in the Japan Sea. It was popu- 
larly believed that this signal was an ill- 
timed jest sent out by some irresponsible 
amateur; and, amongst other papers, the 
Times, in calling attention to the fact, sub- 
mitted that definite steps should be taken to 
prevent such misuse of wireless communi- 
cation. Shortly afterwards, however, the 
s.s. Persia arrived at Yokohama, and the 
mystery was cleared up. It appears that the 
operator on this vessel was in touch with 
the Siberia at the time the supposed message 
was sent out, and learned that for several 
hours the Siberia had been endeavouring to 
get into communication with her sister ship, 
and in order to do so had sent out her call 
letters—M. B. S. These, in the Morse code, 
would read : 

Now the operator at Osezaki happened to 
get in touch with the vessel as she was on 
the last word of the signal—S. ( . . .). 
The Siberia was sending out the call letters 
in continuous succession, so that they 
reached Osezaki in the form S. M. B. ; this 
would read : 


But the receiver did not pay sufficient 
attention to spacing, and so took down the 
call in this form : 


which is, of course, the distress signal. It 
is satisfactory to find that the supposed 
violation of the international wireless regu- 
lations was due to a very simple mistake, 
and was not the outcome of malicious 
deception. It has been thought desirable, 
in view of the misinterpretation of the 
Persia's call signal, to change her letters, 
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and so avoid any similar contretemps in the 


future 
* * * 


The arrangements made by the Committee 
for Radiotelegraphic Investigation of the 
British Association, and the Committee 
recently appointed by the Commission 
Internationale de Telegraphie sans Fil, for 
investigating the phenomena of the Solar 
Eclipse on August 21st, were seriously inter- 
fered with owing to the outbreak of war. 
The plan of the Committee was to investigate 
" strays" and to measure the strength of 
wireless signals during the period of eclipse, 
and arrangements had been completed for 
the wireless stations of Bobrouisk, Paris, 
Norddeich, St. Petersburg and Nauen to 
participate in this scheme. Each station 
was to send out signals for two minutes once 
every twenty minutes from 10 h. to 11 h. 
40 m., and from 13 h. 20 m. to 15 h. 30 m. 
While, during the period of total eclipse, that 
is, from 11 h. 40 m. to 13 h. 20 m., they were 
to send out signals once every 10 minutes. 
But since the principal stations have been 
taken over by their respective Governments 
for military and naval purposes, it was 
impossible to carry out the programme as 
arranged. Nor could assistance be obtained 
of private stations as all these have been 
dismantled. It will be a considerable time 
before another total eclipse will occur under 
such favourable conditions for investigating 
the strength of wireless signals. "This set- 
back in their work is greatly to be deplored ; 
but War knows no friend, and the affairs of 
nations which become the affairs of humanity 
must first be set in order before knowledge 
can march forward in the path of progress. 

* * * 


Added interest is given at this moment to 
the lecture delivered before the Royal 
United Service Institute by Col. Fullerton, in 
which he dealt with the application of wire- 
less telegraphy to aircraft, and its import- 
ance for military and naval reconnaissance. 
A station consists of four main parts—viz., 
the aerials, the transmitter, the receiver, and 
the switch. The chief difficulties from the 
aeronautical point of view are the weight of 
apparatus and the aerials, but recent work in 
this direction has gone very far to minimise 
the disadvantages from this source. In a 
dirigible the weight is not of much importance 
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as there is usually ample lifting power avail- 
able, but in aeroplanes this is not the case, 
hence the weight must be reduced as much as 
possible. For both classes of machines the 
aerials are generally trailing wires arranged 
with a slip joint in the event of their catching 
in trees, buildings, etc. In the case of the 
airships, the metal framework sometimes 
takes the place of one aerial. 

Col. Fullerton described a Marconi 1} kw. 
set, which is employed for dirigibles. The 
total weight of this station is 293 lb., and it 
consists of the following parts : Transformer, 
108 1Ь.; condenser, 52} lb.; transmitting 
jigger, 30 lb., with receiver, change-over 
switch, key, spark gap, and choker. The 
whole apparatus occupies a space of 36 in. 
by 32] in. by 22 in. The arrangements for 
the aerials depend upon the particular kind 
of “dirigibles.” The approximate range is 


300 miles. Smaller and much lighter types 
are provided for application to aero- 
planes. 


* * * 


A book has been published by Messrs. 
G. Bell & Sons, entitled Rhyming Thirds. 
It is edited by Mr. W. L. Paine, a school- 
master, and consists of verse and prose 
extracts from essays of “ mute inglorious 
Miltons," who are still in their teens. Many 
are the surprises in the volume, for the 
extracts are all touched with spontaneity, 
and the spontaneity of a schoolboy is a thing 
incalculable. One expects modernity in 
such a collection but scarcely to the extent 
exemplified in the following poem. It 1s 
written by a boy of 13—C. J. J. In form 
it approaches the most rhapsodic effusions 
of M. Marinetti or Ezra Pound. Its theme 
is the ultimum verbum of science—wireless 
telegraph :— 

The Apparatus: . .. jen 

Ist Class Operator (slowly): “ 8.0.8.” 

2nd Class Operator (excitedly): “ What?" 

Ist C.O. (reading from apparatus) : 

" Та mid-Atlantic 

“ Lat. 40— Long. 42, 

“ Struck ice—water—" 
2nd C.O. (interrupting): “ Who?” 
Ist С.О.: “ We're the Corantic 

* The water's up to the boiler s side.” 

But, seriously, the poem is interesting 
as showing how potently wireless telegraphy 
appeals to the mind of a boy. 
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PSYCHOLOGY AND 
TELEGRAPHY. 


ANY of our readers will be in- 
M «== in the following extract 
from an article bearing the above 
title, which appeared in The Telegraph and 


Telephone Age, New York; the article was 
written by Mr. E. E. Bruckner :— 


The sub-conscious mind is that inner man 
that, when directly impressed, as in hypno- 
tism, enables a diffident person to talk 
fluently, a rheumatic to walk, a stutterer to 
enunciate faultlessly. It permeates the 
entire body, like the pores of a sponge, 
and its influence may be felt wherever 
directed. 


The sub-conscious mind may be impressed 
through the conscious mind as effectively, 
though sometimes more laboriously (due to 
inability readily to concentrate), as by direct 
means. 


A deep desire for a stronger arm, a 
steadier nerve, and more perfect. signals— 
provided the supplicator knows the difference 
between good and bad Morse—and absolute 
confidence in the ability of the sub-conscious 
to bring such desire to à complete realisa- 
tion, are the prerequisites to success. 


Confidence is an essential element in the 
application of psychologic principles and 
laws for the same reason that absolute faith 
in the power of the hypnotist on the part of 
the victim is necessary before the “ operator ” 
can subdue opposing forces. As a matter 
of fact, the operator or hypnotist does 
nothing; it is the confidence the subject 
has in the “ ability of the operator " that is 
the real anesthetic. 


A strong desire, then, and perfect confi- 
dence are the indispensable essentials and 
the specific. If the suggestions are followed 
by an agreeable sensation—as if something 
akin to an electrical current were flowing 
down the arm, which is almost invariably 
the case—it is a good sign. 


In conclusion, the sub-conscious mind 
may be likened to the phonograph. The 
The impression made upon the wax record 
has a conscious source, and from the record 
it is reproduced mechanically. 
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" ATMOSPHERICS " 


(From the “ Spectator.") 


HERE'S a little green devil that sits 
| all the day 


Up aloft with his feet on aerial 
wires ; 
He's booked for the duty and has to obey, 
But I guess he would like to get back to 
the fires— 
Yes, I'm sure he would like to get back to 
his fires. 
It’s all right in the day with the sun shining 
strong, 
But at night, to keep warm, he will dance 
on the wires, 
And then—atmospherics start coming along ! 
The X's, the X's, 
Oh, bother the X's! 
For that’s when the X's start coming along ! 


You ve picked up a ship at the deuce of a 
range, 
Or you're taking the news and can only 
just hear, 
And the devil gets cramped and decides on 
a change— | 
Stands up, swings his arms, thinks of you 
with a jeer! 
Shuflles down, prances up, heel and toes— 
(with a jeer !) 
And begins his own dance to his own little 
song, 
And there's not a word more of your 
message you'll hear— 
For now atmospherics are coming along ! 
The X's, the X's, 
Oh, bother the X's! 
“ Very strong atmospherics” are coming 
along. 


He’s fond of a hornpipe, and good at a jig, 
A valse he calls " slow " and a minuet 
és old а 
For such stately dances he “don’t care a fig," 
What he wants is something to keep off 
the cold. 
But oh ! when the night is especially cold, 
It’s tango, plus cake walk, plus popular song ! 
It'll turn your hair gray, it'll make you 
grow old 
When X's in ragtime start coming along ! 
There’s nothing that vexes 
So much as the X’s, 
When X's in ragtime start coming along ! 


JOHN ENGLISH. 
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Wireless in the War 


A resumé of the work which is being accomplished both on land 

and sea, and of the precautions taken by the World's Governments 

to protect their wireless communications, with special reference to 
the Regulations issued by the British Postmaster-General. 


great struggle which for so long 
has been predicted and which is 
likely to be fraught with such 
immense consequences to the world is now 
a terrible reality. Germany and Austria 
are at death grips with their neighbours, 


and England, in the name of loyalty and 


L TT "T ү 86 
A Marconi Portable Wireless Station 
equipped for military purposes and 
ready for immediate use, 


honour, has unsheathed her sword to help 
her allies and is bringing all the resources of 
her great Empire to their aid. It is not the 
first occasion in which she has so distin- 
guished herself. Scarcely a century ago, 


in the same cause, she confronted the . 


greatest warrior the world has ever seen— 
and won! But a hundred years have seen 
vast changes in military organisation and 
equipment. Only one asset remains un- 
altered—the loyal devotion and courage of 
her Empire’s sons is the same to-day as it 
was yesterday. But of the changes in her 
equipment : for the first time in her history 
she brings into play a new factor in war- 
fare—Wireless Telegraphy—and the part 
which the great invention is playing in the 
game of war is no slight one. 


From the very outset the Government 
took over all the wireless stations of the 
Empire. Even before the declaration of 
war the order for the first fleet, which had 
left Portland after the great review at 
Spithead at 5 o’clock on the morning of 
July 30th, was recalled by wireless and 
ordered not to disperse for manceuvre leave 
as had been previously arranged. On the 
Sunday the London Gazette issued a special 
notice to the following effect :— 


“ [n pursuance of Regulation 5 of the Wire- 
less Telegraphy (Foreign Ships) Regulations, 
1908, Z, the Right Honourable Charles Edward 
Henry Hobhouse, his Mayjesty’s Postmaster- 
General, do hereby give notice that in the 
opinion of the Right Honourable Reginald 
McKenna, one of his Majesty's Principal 
Secretaries of State, an emergency has arisen 
in which it is expedient for the public service 
that his Majesty’s Government should have 
control over the transmission of messages by 
wireless telegraphy, and that the use of wire- 
less telegraphy on board foreign ships whilst 
in the territorial waters of the British Isles 
will be subject to such rules as may be made 
by the Admiralty.” 


This was followed by a notification issued 
from the Admiralty on August 3rd :— 


" With reference to the notification published 
by the Postmaster-General on the 2nd inst., the 
following regulations have been made by the 
Lords Commissioners of the Admiralty, pro- 
hinting the use of wireless telegraphy by 
merchant vessels in the territorial waters of the 
United Kingdom and Channel Islands :— 

“1. The use of wireless telegraphy is 
prohibited in the harbours and territorial 
waters of the United Kingdom and Channel 

Islands. 

“ 2. On entering any port or harbour, or 
on directions being given to that effect by 
any naval, military, examination service, 


C 
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Customs, or police officer, the aerial wire or 
antenna is to be at once lowered, discon- 
nected from its halliards and from the 
operating-room, and is not to be rehoisted 
while. the ship remains in British territorial 
waters. 

“3. Any breach of these regulations 
renders the masters of offending ships liable 
to penalties, and to the confiscation of the 
wireless apparatus of their ships. 

* NoTEÉ.— These regulations do not apply 
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which may be observed to be kept up in contra- 
vention of his orders. 

“ The instructions do not apply to wireless 
stations doing public business, such as the 
coast stations which carry on wireless com- 
municatio with ships at sea. 


" Ordinary telegrams for places abroad and 
radio-telegrams, however addressed, can only 
be accepted if written in plain English or 
French, and at sender’s risk. They will be 
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А VIEW OF PARIS FROM THE EIFFEL TOWER. 


This station has been working at full pressure throughout the War. 
Note the suspended wires of the antenne. 


to ships owned (not chartered) by the 

Admiralty, whether they fly the Blue or the 

Red Ensign. 

“ By command of their Lordships. 
“ (Signed) W. GRAHAM GREENE.” 

That same evening a further official com- 
munication was published to the effect 
that :— 

“ The Postmaster-General has issued in- 
structions for the closing of all experimental 
wireless telegraph stations in this country. 

“ Не will be glad to receive from any 
quarter information of any wireless station 


subject to censorship, and must bear the 
sender's name at the end of the text, otherwise 
they are liable to be stopped until the name is 
notified by paid telegram. Registered abbre- 
viated addresses will not be accepted either as 
addresses or names of senders.” 

This was a precautionary measure to 
reduce to a minimum the leakage of such 
official information as might be transmitted 
by wireless telegraphy. It also would be a 
further security for official wireless stations 
from risk of interruption. As a matter of 
fact, in issuing a licence to experiment in 
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wireless telegraphy, one of the conditions 
of such a licence is that “ The Postmaster- 
General may take possession of any licensed 
apparatus in time of emergency, and may 
use it, if he thinks fit, for the King's service." 
Licensed stations may therefore be entered 
by any authorised person with a view to 
carrying these conditions into effect. But, 
besides this negative use of the new inven- 
tion, the Admiralty instantly took steps to 
secure the services of wireless operators for 
all branches of the service, and all operators 
belonging to the recently formed corps of 
Royal Naval Volunteer Reserves ; and Cap- 
tain Rupert Guinness, commander of the 
Reserves, issued the following appeal:— 


" The Royal Naval Volunteer Reserve 
requires recruits. Men with knowledge of 
Morse and semaphore telegraph or wireless 
especially useful. Apply Headquarters, 
R.N.V.R., Commercial Road, London." 

It is believed that these men will be 
drafted off to the prize vessels which have 
already been captured by the British Fleet 
and brought into English ports, where they 
will be transferred to the service of the 
Navy and equipped with wireless telegraphy 
which will be controlled by operators drawn 
from the Naval Reserve Wireless Corps. 

Another appeal was issued for volunteers 
to operate wireless on the naval airship 
fleet, and even the Boy Scouts were called 
upon to give their services and their wireless 
equipments to the Government for purposes 
of defence. But we shall have occasion 
later to refer to their work. 

The Governments of other countries, 
especially of our Dominions and Colonies, 
since the proclamation announcing England's 
declaration of war with Germany was pub- 
lished, have made arrangements to take 
over the control of wireless. The Canadian 
Government took special steps for the 
protection of the wireless stations on the 
Atlantic coast. The Amalgamated Wireless 
Company of Australia placed its stations, 
apparatus, and complete organisation at the 
disposal of the Commonwealth. In Cape 
Town a proclamation was published, estab- 
lishing a wireless telegraph censorship and 
prohibiting all code messages and registered 
addresses. In the United States President 
Wilson issued an order prohibiting al! wire- 
less stations, foreign and otherwise, from 
transmitting or receiving for delivery mes- 
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sages of a non-neutral nature, and in any 
way rendering any of the belligerents any 
non-neutral service. The Secretary of the 
United States Navy was appointed to enforce 
the order, and naval officers are acting as 
censors at the various stations. Following 
on this censorship, the Customs officers 
sealed up the wireless apparatus of all 
vessels in New York harbour flying the flags 
of the belligerent Powers. 


The above facts deal chiefly with wireless 
from the defensive standpoint, but the War 
authorities have taken steps to cripple 
Germany’s use of such means of communica- 
tion. With this end in view, the Secretary 
of State for the Colonies issued instructions 
to the British officers in the Gold Coast 
Colony to seize the town of Lome on the 
west coast of Africa. His order was imme- 
diately carried out. The invaders met with 
no resistance, and South Togoland, up to 
120 kilometres north from the coast, was 
simultaneously surrendered. Togoland is 
situated between the Gold Coast and 
Dahomey, the French colony, and has 
belonged to the German Empire for some 
thirty years. Except for the fact that it 
possesses a large wireless telegraph station, 
it is a colony of little importance ; but its 
value to the German Government as a 
means of communicating with the outside 
world made it a desirable capture. On the 
next day—that is to say, August 10th—a 
telegram from Nairobi, British East Africa, 
announced that a British cruiser had 
destroyed the German wireless station at 
Dar-es-Salaam. Again a post of strategic 
importance, for this is the only well-sheltered 
harbour on the German East African coast, 
and is in direct railway communication with 
the interior. Nor was this all. A coaster 
arrived at Cape Town on August 11th 
reporting that the Germans had evacuated 
Swakopmund in German South-West Africa, 
after having blown up the jetty and dis- 
mantled and sunk the tugs in the harbour. 
Warehouses and shops had been closed and 
all provisions removed to Windhuk, the 
capital. Luderitzbucht had suffered similar 
treatment. Both these towns are wire- 
less telegraph land station: each with a 
range of 500 nautical miles by day and 900 
by night. Windhuk has a more powerful 
station. i 

A sidelight has been thrown on the useful- 
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1. Belgian soldiers hoisting wireless mast of a Marconi Cart Set, 
2. Carrving out wireless manceuyres in England. 
3 Wireless on an English submarine. 
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ness of such outlying stations of the German 
Empire by a discovery in Bombay. In that 
port every effort had been made to ensure 
the comfort of about 80 Germans who were 
detained in harbour owing to the outbreak 
of war between England and Germany. All 
would have gone well had not the authorities 
found that their wireless apparatus had been 
disturbed and ascertained that the disturb- 
ance originated with the Hansa liner 
Rheinfels, one of the vessels which had been 
detained. As a result, the installation on 
board was immediately destroyed and the 
captain and crew of 13 imprisoned. "There 
is no doubt that the aim of the Hansa crew 
was to forward, if possible, information 
through one of these colonial stations to 
Berlin. As a matter of fact, their efforts, 
even if unchallenged, would have been 
doomed to failure, as the following extract 
from an article on this subject goes to 
prove. In it the writer remarks that, not- 
withstanding persistent efforts of German 
operators to interfere with wireless messages 
which have been proceeding incessantly 
between Whitehall, Paris and the Fleet, not 
one of these attempts has proved successful. 
Endeavours to “jam” wireless messages 
have failed entirely, and the Cabinet, no 
less than the Admiralty and War Office, 
have been kept in uninterrupted touch with 
the entire theatre of war. Numbers of 
misleading messages have been received 
with the obvious intention of deceiving the 
responsible officials, bat these have been 
detected and dealt with accordingly. Thus, 
while the danger of interference from 
Wilhelmshafen with our wireless system has 
long been recognised, the system adopted 
for circumventing any such action has stood 
successfully the severest tests. 

As regards the influence of wireless 
telegraphy on military operations it is 
interesting to notice that long-distance 
communication for this purpose is being 
kept up almost entirely by means of the 
wireless system, and the results so far 
obtained justify the retention of this method 
of maintaining touch with our Allies on the 
Continent and with our armed forces on the 
East Coast and at sea. It has been par- 
ticularly fortunate that weather conditions 
have recently been favourable to the working 
of wireless telegraphy by day as well as by 
night, and this has materially facilitated 
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the work of those who are carrying on the 
responsible duties of transmitting the inces- 
sant communications whch have been passing 
to and fro. But there is another phase in 
the present war which has confirmed the use 
of wireless telegraphy as a safeguard under 
the most abnormal conditions. We refer to 
the use made of it in rescuing English liners 
from the clutches of German prowlers. One 
of the most dramatic voyages across the 
Atlantic in the history of ocean-going liners 
has recently been accomplished by the 
Mauretania. She was bound for New York, 
but at 11.30 on Thursday night, August 8th, 
she was warned by a wireless message from 
the British cruiser Essex to change her 
course without delay. She did so imme- 
diately and with such suddenness that the 
passengers, unaware of the order, believed 
that the vessel was turning turtle; then, 
at the highest possible pressure of her 
turbines she set off for Halifax, her portholes 
blanketed and her lights extinguished. A 
similar experience was undergone by the 
White Star liner Cedric, which also received 
timely warning by wireless from the Essex. 
Another vessel to be warned by wireless 
was the Calgarian, which was sailing the 
high seas at the time of the declaration of 
war. Some anxiety was felt on her account, 
but this was allayed when she reported 
herself at 11 p.m. on August 7th as out of 
danger and in touch with Cape Race. In 
the case of the adventure of the Nord- 
deutsche-Lloyd Steamer, the Kronprinzessin 
Cecilie, the boot was on the other leg, for the 
English were this time the pursuers and the 
liner the fugitive. There were two million 
pounds of specie on board and she was 
anxious to reach Germany. For this purpose 
her entire appearance was changed by 
blanketing her prow and stern with a shroud 
of canvas and her four funnels were tipped 
with black paint in order to completely 
conceal her identity. Furthermore, the 
passengers were refused permission to use 
her wireless apparatus for fear of betraying 
her whereabouts. But all her efforts of 
subterfuge were of noavail. She was forced 
to return to America before she had driven 
very far from the coast. 
How the War Affects the Amateur. 

Mention has already been made of the 
command of the Postmaster-General that 
all experimental wireless stations should be 
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dismantled. The private owner was informed 
of this decision by the following communica- 
tion: “ Dear Sir,—In accordance with your 
wireless licence, the Postmaster-General re- 
quires you to remove at once your aerial wires 
and dismantle your apparatus. One of his 
_ officers will call upon you.” 

Of the large number of amateur wireless 
telegraph stations in this country the 
majority are equipped as receiving stations 
only, and the Postmaster-General’s order 
was cheerfully accepted. Numerous stories 
have been told of the service which certain 
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trived wireless apparatus concealed along 
the sides of the chimney. A similar case was 
reported from a shop in Antwerp, where this 
time the apparatus was hidden on the roof 
of a large German bazaar, and concealed 
behind a statue draped with flags. But the 
case of a German hotel proprietor in the 
Champs Elysees is perhaps the most note- 
worthy. As soon as war had been declared 
by Germany, French plain-clothes detectives 
drove up to the hotel in a taxicab. They 
crossed the spacious hall to the manager’s 
office. He was seated at his mahogany desk, 


DAR-ES-SALAAM. 


Showing the German wireless station which has been destroyed by gun-fire 
from a British cruiser 


amateur stations have rendered to espionage, 
though these are probably exaggerated. 
The Standard reports that many agents of 
the German Secret Service who were in 
England before the war broke out were 
possessors of amateur stations on or near 
the East Coast, by means of which they 
hoped to be able to get into communication 
with German cruisers on the North Sea. 
Prompt action by the Government fore- 
stalled their plans, and although one or two 
instances of discoverles of concealed ap- 
paratus have come to light, they are nothing 
to be compared with the organisation of the 
German Secret Service which is said to have 
existed in France and Belgium to establish 
wireless communication with Berlin, or to 
overhear messages. A German at Versailles 
was arrested on suspicion and a search in 
his rooms revealed a most cunningly con- 


spruce, self-possessed, a model of urbanity. 
" You have been using a secret wireless 
apparatus on the roof of your hotel for the 
purpose of confiding messages to the enemy. 
You are arrested as a spy.” A moment later 
some of the detectives drove away with 
their prisoner. The rest stayed behind to 
make arrangements for the immediate 
closing of the hotel. What was the end of 
the story ? Rumour tells of a barracks, a 
court-martial, a ditch and a firing squad. 
Possibly ! War is War! 

Mr. William le Queux, the novelist, who 
is well known to be one of the leading 
exponents of amateur wireless telegraphy 
in England, had some valuable remarks to 
make on this subject. ''I certainly think," 
he writes, “that the police should have 
authority to enter houses where suspected 
aliens are living; at present they have to 
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be’ armed with a search warrant. The 
police should also be empowered to enter 
any house suspected of containing а wireless 
apparatus with an indoor aerial. 


“ Although the Government have dis- 
mantled the aerials of all private wireless 


stations, many receiving stations may still . 


exist, as wireless messages could easily be 
received even upon gas pipes, or upon a wire 
mattress, or upon wires insulated from the 
interior of the roof.” 


That is one phase of amateur wireless which 
it is not particularly pleasant to dwell upon. 
Here is another of an entirely different nature 
which will appeal to the loyal soul of every 
Englishman. We refer to the organisation 
of Boy Scouts, and more particularly to the 
useful work they are performing for the 
Government by means of their skill as 
operators and the use they are now making 
of their wireless equipment. The recent 
competitions in wireless efficiency, organised 
by the Marconi Company, and the offer by 
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them of apparatus to the squads of the 
winning competitors provided a great en- 
couragement and has resulted in augmenting 
the number of young experts very consider- 
ably, as well as supplying them with the 
necessary initiative for the troops to make 
amateur apparatus for themselves. Their 
work is now reaping its reward. The Govern- 
ment has recognised their uniform as that 
of a public body. They have been largely in 
request for non-military work, such as 
patrolling and guarding bridges from indi- 
vidual spies, collecting information as to 
supplies, transports, etc., available ; organis- 
ing relief measures; acting as guides and 
orderlies. Lastly, they are much needed for 
carrying out communications by means of 
despatch riders, signallers and wireless. 
Captain Masterman's troop of Boy Scouts 
are & splendid unit for this last service. 
They number 160, and are all expert wireless 
operators and signallers. Work has been 
found for all of them, and that is sufficient 
testimony of their usefulness. 


The Work of a Naval Wireless 


_ Operator in Time of War 


AR! Martial law has been pro- 

W claimed, the fleets have been 

mobilised, and the battle manœu- 
vres are now being “ practised’ in deadly 
earnest. It is one thing to repel a friendly 
enemy; it is quite another when the op- 
posing naval forces are, next to our own, 
the finest in the world. 

Let us suppose we are reconnoitering in 
hostile waters. The cruisers are ordered to 
spread themselves out in the vanguard of 
the fleet on look-out duty; they steam 
along without lights of any description. 
These great vessels, invisible as the night 
can make them, are brooding on the troubled 
waters. Yet they are very alive. Cease- 
lessly they communicate one with another, 
for in each vessel, hidden as far as possible 
from external view, is the soundless and 
padded wireless room. Here the operator 
is at work, the electric lamp glowing 
brilliantly above him; but a messenger 
enters with an order from the Commander ; 
immediately, as the handle of the door is 


touched and pulled open by the entrant, 
the lights go out and pitch darkness prevails 
until once again the door is closed behind 
him, and automatically the lights are 
switched on—that is part of the secrecy 
which prevails on a battleship in time of 
war. The men on look-out duties are 
stationed in various parts throughout the 
cruiser; their duty is to keep their eyes 
open, as there is always a chance that one 
of the enemy's destroyers may come rushing 
along at a speed of some 30 knots an hour, 
shoot a torpedo into the ship and get away 
unscathed. At the best of times it takes a 
cunning gunnery to strike a vessel going at 
this speed, but in the darkness possibilities 
of the marauder’s escape are increased 
ten-fold, and only the eyes of the crew and 
watchers can, as far as possible, safeguard 
mishap. As soon as anything is sighted it 
is reported to the battle fleet. This is done 
by the wireless, and the operator is com- 
pelled to work at high pressure, for he has 
to read every message a cruiser sends, 
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inform his captain, and himself get in touch 
with the fleet if his officer should desire to 
send a reply. Then there is the Admiral 
of a fleet to be considered. The operator 
must keep a good look-out in case some 
battle order should be transmitted from 
this important quarter. 

All this time, remember, the ship is cruis- 
ing at imminent risk not only from the 
actual attacks of a secret enemy, but from 
the danger of floating mines and even aerial 
attack. It requires no little personal 
courage, therefore, for the operator to re- 
main in that closed wireless cabin whence, 
should disaster occur, there is no chance of 
escape, and all the time he must keep his 
head and send and receive messages with as 
much nonchalance as though he were seated 
at home in the security of his own little den. 
But quiet heroism is one of the traditions of 
wireless service ; never yet has an operator 
been found wanting. 

Very few people realise the great impor- 
tance of wireless telegraphy, especially in 
time of war or strained relations. We will 
take, for instance, a fleet of battleships at 
sea while their country is at war with an- 
other Power. Each ship in that fleet has 
its wireless installation, adjusted so that 
they can send and receive signals and 
messages to other squadrons at sea or in 
harbour and to stations ashore. 
of that fleet is always in direct touch with 
the Admiralty. The chance of interference 
from an enemy's ship is reduced so as to be 
almost not worth counting. Each ship in 
a battle fleet is responsible for some station 
ashore, or for a cruiser squadron or flotilla 
of torpedo boat destroyers. 

The importance of having one ship in a 
fleet always looking out for messages from 
the Admiralty can be easily seen. All 
foreign intelligence and the movements of 
foreign ships go to the capital by telegraph, 
cablegram, and wireless from different parts 
of the world, and from thence it is trans- 
mitted to the admiral in charge of the fleet, 
who directs his ships accordingly. The 
whole safety of a battle fleet depends on 
wireless telegraphy in time of war. When 
a number of battleships are steaming along, 
perhaps looking for the enemy, it would 
not do for them to run into a superior 
number of the enemy’s battleships 

To guard against this, a great number of 
cruisers are sent out ahead and spread a 
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number of miles across. The duty of these 
ships is to keep a thorough look-out and 
report to the ship in the battle fleet looking 
out on their particular tune. This ship, in 
turn, reports by semaphore or morse-lamp 
to the admiral of the battle fleet. The 
cruisers are sometimes assisted by torpedo- 
boat destroyers. Now, if 30 of these ships 
are used it will be readily seen that the 
area of their vision is enormous, and it 
would be almost impossible for a fleet to 
pass unobserved. Immediately any of the 
ships sight the enemy’s squadron they would 
report at once by wireless, stating the 
number of ships sighted, with their speed, 
latitude and longitude, etc. The Admiral. 
would then give his orders, also by wireless. 
If the Admiral determines to attack, he 
directs the cruisers to steam at full speed 
and take refuge behind the battle fleet. 


—_ 


Among the other effects of the great 
European war will be the holding up for 
the time being of the wireless telegraph. 
schemes which some of the intending 
nations had planned. One of these schemes 
is that which had been prepared, and was in 
course of execution, to establish a chain of 
high-power wireless telegraph stations to 
connect Paris with the French colonies. 
Capt. Brenot has published in La Lumiere 
Electrique maps of the location of these 
stations, which show that one main line. 
will proceed via Tunis, Djibouti, Pondichery, 
Saigon, to Noumea, in the Hebrides. Another 
will go across África to Tananarive, Mada- 
gascar, and a third va Tombouctou, Mar- 
tinique, across the Panama Canal to Mar- 
quises Island, thence to Tahiti, completing 
the chain to Noumea. The ranges vary 
from 1,680 kilometres to 4,000 for.most of 
the stations, but between the Saigon and 
Noumea stations is about 7,500 kilometres, 
and between Martinique and Marquises 
Island 8,500. Several of the stations are at 
work, the largest being at Saigon, requiring 
450 horse-power, which is supplied from the 
town electricity. The aerial is horizontally 
carried on eight steel masts, 120 metres 
high, isolated from the ground and spreading 
ten horizontal wires, spaced 180 metres and 
870 metres long. There are also a large 
number of smaller stations described. Their 
power varies from 5 to 15 kilowatts, and the 
leading particulars of them are given. 
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The Wireless Direction-Finder 


N the opposite page we are able to 
yz a chart of the tests carried 

"out with the  Marconi-Bellini-Tosi 
wireless direction-finder during a voyage 
of the Royal George from Canada to England. 
The chart was prepared by the commander 
of the vessel, Captain F. J. Thompson, 
who, in the course of a communication 
from which we published an extract in the 
August number of THE WIRELESS WORLD, 
stated that the instrument was wonderfully 
accurate in determining the compass direc- 
tion both of shore stations and stations on 
other vessels. 

The position of the Royal George was 
determined on the chart by the crossing of 
the course of the ship and the compass 
bearing of Small’s Lighthouse. When, in 
the case of fog, the light could not be seen, 
the position was determined by the crossing 
of the course with the wireless bearing of 
Land’s End—a distance of about 90 miles. 

The chart also shows some of the tests 
for locating a ship on the high seas. The 
bearings generally differed by one or two 
degrees from those shown in the chart, 
and this is explained by the fact that the 
course of a ship is never perfectly steady 
and that for some hours after having 
taken the point the position of a ship on 
the high seas is only approximately known. 

The value of this instrument lies in finding 
the position of a vessel in heavy weather 
and in materially assisting the prevention of 
collisions. 

The aerial system required for the direc- 
tion-finder consists essentially of loops of 
wire of equal size suspended vertically and 
crossing each other at right angles. The 
loops ordinarily take the form of triangles 
of wire suspended by their top corners 
through insulators from a triatic or other 
fore and aft stay, or from a sprit, gaff, or 
bracket on one of the masts. Their hori- 
zontal base wires cross the ship at an angle 
of 45 degrees on either side of ita centre 
line, and at right-angles to each other, the 
two bottom corners of each triangle being 
ordinarily made fast through insulators 


to stanchions at the side of the ship. Con- 
necting wires are taken to the instrument 
from the centres of the horizontal base 
wires of the triangular aerials, which are 
split by an insulator at their point of inter- 
section. The range of the installation 
suffers to some extent if these connecting 
wires are very long, in addition to which 
the possibility of injury to the wires decreases 
the reliability of the installation, and it is 
therefore advisable to keep the distance 
between the instrument and the centre of 
the aerial system as short as possible. 

The instrument indicates the angle which 
the direction of the station makes with the 
centre line of the ship; that is to say, 
it shows the line on which the wireless 
transmitting station lies, but it dees not 
show in what direction along that line. 
For example, it may indicate the direction 
20 degrees off the port bow, but it does not 
distinguish between this direction and that 
which is diametrically opposite to it, namely 
20 degrees off the starboard quarter. There 
is, however, hardly ever any doubt as to 
whether a ship is approaching or receding 
from a land station, and, indeed, in most 
cases there is only one possible way of 
interpreting the indications of the instru- 
ment, as by the reverse interpretation the 
ship would be found to be somewhere inland. 
If, however, there is any ambiguity two 
successive bearings taken of the same 
station while keeping the ship on a fixed 
course will place the matter beyond doubt, 
and will at the same time give the ship's 
distance from the station by the method 
ordinarily in use for that purpose. In 
the same way, the ship's position may be 
found by taking simultaneous bearings of 
two fixed stations. The useful application 
of the direction-finder is to determine 
whether the ship is on a course which 
will take it inside or outside a lightship or 
isolated lighthouse. A few signals from the 
lightship or lighthouse will settle the 
question as certainly as if the light were 
visible. Similarly, when making a harbour, 
a few signals from a station in the harbour 
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will show immediately if the ship has drifted 
to one side of the entrance. When trying 
to locate another ship while going slow in 
a fog, an indication of the direction-finder 
would show by a steadily increasing strength 
of signal if another ship were approaching, 
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but would leave doubt whether it was 
approaching, say, on the port bow or over- 
hauling on the starboard quarter, though 
a wireless inquiry as to her course addressed 
to the other ship would relieve the doubt at 
once. 


Chart of Tests with Direction-Finder on “ Royal George.” 
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Wireless on a Sailing Ship. 


An Account of a Voyage round the World in 
“ Mersey.” 


the training. vessel 


By LIEUTENANT FREDERICK CROSS, R.N.R, 


(In charge of the Boys and Wireless Instructor). 


O those who go to sea on a ship 
| fitted with wireless the idea of being 
without seems an absolute im- 
possibility ; indeed, we on our sailing ship 
cannot understand how we ever did without 
it. Iam speaking, not only from а “ news ” 
point of view, but also from the standpoint 
of utility in the navigation of the ship. 

On our last trip home from Sydney, New 
South Wales, which port was left on Feb- 
ruary 21st, 1914, we were no sooner outside 
the “Heads” when in came an urgent 
telegram, and certain matters were thus 
adjusted without undue delay—and delay in 
a sailing ship is no mere ordinary delay, but 
one of three or four months ; likewise after 
the telegram came the weather report for 
the day, this being sent free of charge by 
the Australian Government—our own 
Government, of course, charges 5s. for 
weather reports—these weather reports 
came regularly from Sydney every day 
until we were over 1,000 miles away, after 
which we picked them up from the Bluff, 
New Zealand or Hobart, until we were well 
clear of the land. 

When we were well on our own and had 
started the long run down to the Horn, 
although we only actually spoke two ships, 
yet the whole way across we were receiving 
detailed weather reports from ships both 
ahead and astern of us. 

Here is one typical evening's report :— 

March 14th, 1914— Mersey in 49° 45' S., 
147? 1' W., following weather reports. 

Memphis 56° 20' S., 99° 2’ W., mod. sea, 
fine clear weather. 

Ruapehu—52° 50’ S., 129° 59’ W., wind 
fresh N.W., heavy S.W. swell, sea mod., clear 
and fine. 

Carpentaria—49? 43’ S., 158° 7’ W., mod. 


to S.W. gale, frequent heavy squalls, hail, 
snow and rain, very heavy, confused sea; 
barometer 28.85, falling. 

These reports handed to the captain 
enable him to obtain a general idea of the 
weather ahead and astern, and by com- 
paring barometer readings, etc., he can form 
a very useful idea of what weather is coming 
his way. Further, we knew exactly where 
all the ice was lurking, and everyone knows 
how the poor sailing ship would fare if she 
encountered an iceberg in that lonely 
southern ocean. It 1з worse even than the 
North Atlantic. 

Every sailing ship man, too, will know 
exactly what I mean when [ say that 
wireless takes away that absolute feeling of 
being cut off from the whole world which 
is so acutely felt on that loneliest of all 
runs, Australia to Cape Horn, on a sailing 
ship. The small ship, the huge seas, the 
grey skies, the horrible weather, the frequent 
fog, and the ever-present fear of ice in these 
gloomiest latitudes, all combine to make it 
not only lonely and miserable, but also a 
period of unceasing anxiety for the harassed 
master of the vessel. | 

Mr. Marconi’s gift to the world, however, 
in our particular case has done much to rob 
the journey of its unseen terrors, and to 
give the man responsible for the safety of 
the ship and the lives she carries many 
helps in the way of weather knowledge, 
locality of ice, etc., to help him in his task. 

Another and interesting side to wireless 
is а study of the relation between “ statics” 
and weather. 

We kept two-hourly regular observations 
for a period of about 10 months, noting all 
the details, such as barometer readings, 
thermometer, hygrometer, wind direction 
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and force, character of '* atmospherics,” etc., 
and in the course of time were able to trace 
a certain connection between “ statics ” and 
weather ; we could almost invariably let the 
officer of the watch know whether or no he 
was to expect a sudden shift of wind from 
the N.W. to S.W. whilst running the “ East- 
ing " down. Of course, this only applied to 
those high latitudes. 

And now the great benefit from the 
navigator's point of views—the checking of 
chronometers. 

No matter how good one's chronometers 
may be, at the end of 120 days at sea they 
are apt to be out somewhat, and so give the 

r master one more worry, which increases 
& thousandfold if the weather is dull or 
foggy. But the sailing ship with wireless 
has rated her chronometers daily for days 
before the land fall is made by comparing 
signals made from the Eiffel Tower morning 
and night, so all is well.. 

On the outward voyage we generally find 
а steamer between Cape Town and Cape 
Leewain who compares chronometer times 
with us, so we are as well off as the steamer 
who is able to rate hers in port every few 
days. One more example of general 
utility. 
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A few weeks ago the Mersey approaching 
the Fastnet—having been told by wireless 
that a tug was on her way to meet and tow 
the ship up to Liverpool—suddenly runs 
into a fogbank with light winds. Puzzle— 
find the tug. However, a kindly operator, 
hearing our voice, drops a hurried remark 
to the effect that he has just sighted—off 
the Stags—a tug who was inquiring for the 
Mersey. Our ship was immediately headed 
for the Stags, with the result that the tug 
was met an hour later on her way back to 
Queenstown, despairing of ever finding us 
in the fog. So again wireless proved our 
friend, and probably saved us several more 
weary days in Channel. 

In conclusion, I should like to ask all the 
operators whose duty takes them to the run 
between Cape Town and Australia about 
November, also the run between Australia 
and Cape Horn next March-April, to keep 
a good look out for MWJ, and give us all 
the ice and weather reports, etc., they can, 
for accurate weather reports mean so much 
more to us who have to use the weather as 
motive power, than to those on the steamers, 
who use weather reports principally as a 
guide to keeping their ventilators trimmed 
to the wind. 


"Speech Unto Speech" 


TEERING for home through the darkness, under a changing sky, 
уне: aerial swings in the smoke-drift, turning the night wind’s sigh, 
Wires fore and aft from the spreaders stretching from mast to mast, 
Spliced and guyed and steadied with the down leads taut and fast ; 
Rimed by frosts of the Arctic, blackened by suns of the South. 
By this ye shall know that the liner is fitted with ears and mouth, 
Ears to hear when her sister shall call for a sister’s aid, 
A voice to return an answer, “ Sister, be not afraid ! ” 


“ Aye, but the storm is rising, the rudder and masts are gone 
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“ Yet shall we never leave thee, sister, to fight alone, 

“ For we are racing to thee, nor shall the engines tire ! "— 

And the doomed ship hearkens the message, syllabled out in fire. 
They that were dumb can speak now ; they that were deaf can hear; 
Gone is the shadow of silence, gone is the lonely fear ; 

Praise be to Him who giveth thus to His sons who seek 

Making the deaf to listen, making the dumb to speak ! 


PENROSE- WHITE. 
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Maritime Notes 


this tourist season a short article on the 

S.Y. Viking and its cruises in Norway 
would be of interest news came to hand that 
the vessel was destined for service of an 
entirely different nature—such are the for- 
tunes of war—and the Viking, which was in 
readiness to make the beautiful trip through 


J UST when it had been decided that at 


transmit any message to shore or, if occasion 
should arise, they can get in touch with the 
Viking central office in London and have 
their messages posted to their friends in 
London. As is the case with the majority 
of passenger vessels equipped with wireless, 
a daily bulletin of news is available. In the 
present instance this is a most important 
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The “ VIKING.” 


This beautifully appointed Steamship of the Viking Cruising Company is fitted with a 
Marconi installation. 


the country of the Fjords under ideal holiday 
conditions, has now been chartered by the 
American community to carry some of the 
stranded visitors in London back to the 
States. It is a good move on the part of 
our unfortunate visitors, for both as regards 
safety and comfort the Viking is a first- 
class vessel. It has a displacement of over 
8,500 tons, its length over all is 455 feet, 
with a beam of 50 feet. The vessel has been 
fitted with a Marconi 5-k.w. wireless appara- 
tus and arrangements have been made on 
board whereby passengers can, if they like, 


consideration, for the suspense of any who 
have been subject to the ordeal of the last 
few days and who, as far as private citizens 
can, know only too well the meaning of 
international strife, would otherwise be 
intolerable. No space is here available to 
give a complete description of the engines and 
machinery in use on the Viking—sufficient 
it is to say that she is a fast runner and 
quite well equipped for the Atlantic voyage, 
and her wireless apparatus, which will keep 
her in touch with any passing vessel, is 
sufficient guarantee of a safe voyage. 
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The " Columbian " Inquiry 


An informal inquiry into the circumstances 
attending the fire which broke out on board 
the S.S. Columbian, in or near latitude 
41? 30' north, longitude 59? west, north 
Atlantic, on May 4th last, was opened in 
London on July 24th. In the course of his 
opening address Sir Reginald Acland, K.C., 
who appeared on behalf of the Board of Trade, 
outlined several questions that might have 
to be raised during the course of the inquiry. 
The wireless installation on the Columbian 
had a range of 180 miles in daylight and an 
emergency plant which was provided had & 
range of 130 miles. The whole of the plant 
was destroyed by an explosion, “ but," 
said Sir Reginald, “it might be a matter of 
consideration whether, if the aerial had not 
been destroyed as it was, the emergency 
plant, being where it was, would not have 
rendered it impossible to communicate with 
any other ship.” It appeared that the 
particular ship with which the Columbian 
had been in communication during the day, 
and which was not far off, did not receive 
the message which was sent out before the ex- 
plosion began. The examination of the opera- 
tors was directed, in part, to the elucidation 
as to how it was that the message seemed 
to have been sent but not received. 

Mr. M. M. Burke, the senior operator on 
the Columbian, said the emergency plant 
was in the Marconi cabin. About midnight 
on May 3rd he was told by the captain to call 
the Winifredian and ask her to stand by as 
the ship was on бге. The Winifredian was 
bound in the same direction as the Columbian 
and he had been speaking to her earlier in 
the day. Judging from the strength of her 
signals she seemed near. He had not com- 
municated with the Winifredian from 8 p.m. 
up to the time of leaving the watch at 2 a.m. 
the following morning. About 9 p.m. he 
had been in communication with the 
Oceanic, whose signals were very clear. 

Just after calling the Winifredian he had 
tuned his instrument up to the Cape Cod 
wave. Between 8 o'clock and the time of 
the fire he had kept on the ship's wave. He 
was inside the Marconi cabin when the 


explosion took place in the engine room; 
the side of the cabin joining the engine room 
was partly blown in and the wireless receiv 
ing gear, which was fixed up on that side of 
the cabin, was thrown on to the floor. The 
whole of the side of the cabin adjoining the 
engine room was destroyed. He got out of 
the cabin and met the captain on deck, who 
asked him: “ What about the wireless ? ” 
and his reply was that the aerial was blown 
away. He asked the captain whether there 
was time to rig up another aerial, but was 
told that there was not, and that it would be 
better for him to get into a boat. He stood 
by while a boat was lowered, and when the 
last boat—the captain's boat—was put into 
the-water he got into it too. 

Mr. James Drohan, the second operator of 
the Columbian, said that his senior called 
him at midnight and told him to get up as 
the ship was on fire. Не dressed quickly and 
stood near Burke while the latter was 
working. He heard him call the Winifredian 
and was then told to go outside the cabin 
and see if the aerial was all right. Burke 
was sending out messages about the Colum- 
bian being on fire when the explosion 
happened. The first thing that he saw was 
that the communication chart hanging on the 
back of the cabin had crumpled up and 
fallen; then some of the instruments 
attached to that part of the cabin fell in too. 

Mr. G. E. Turnbull, assistant manager to 
the Marconi Company, said in his evidence 
that the Columbian was classified as a first- 
class ship because she carried two first-class 
operators, but she was not obliged to be 
fitted with wireless at all. However, her 
owners decided to fit her with wireless, 
and having agreed with the Marconi Com- 
pany that it was best to have two first-class 
operators she was listed as such at the 
General Pcst Office. The distinction between 
a first and second-class ship was that the 
former was required to keep continuous 
watch. It was pointed out to Mr. Turnbull 
that Mr. Burke changed his wave length 
when he got no answer from the Wini- 
fredian, and changed it so that he could hear 
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the station (Cape Cod), which was sending 
out Press messages. That, said witness, 
was a very good thing for the operator to do. 
It only occupied a second or two, and thereby 
tested his receiving apparatus, which would 
convince him that his receiving gear was in 
good working order. He switched back 
immediately, a task which could be per- 
formed with certainty in about two seconds. 
Mr. Turnbull stated that since the Marconi 
Company heard of the loss of the Columbian 
they were naturally interested to see to what 
extent the wireless service had been of use, 
and they appointed one of their officers to 
examine all the telegraphic returns which 
came from the ships and to report his findings. 
The first thing the company really had to 
do was to find out, as far as they could, what 
ships were within speaking range of the 
Columbian. They started out on this basis ; 
that the Columbian having an effective 
range of 180 miles, they should select all such 
ships as would be within 200 miles of her. 
This narrowed down to about four ships, the 
Oceanic, the Winifredian, the Armenian 
and the Vaderland. It was difficult to 
ascertain exactly, or even fairly approxi- 
mately, the positions of these steamships, 
and the only systematic thing to do was to 
examine the telegraphic records of these 
ships for the two or three days preceding 
May 3rd to see when telegrams had been 
exchanged between the different com- 
manders notifying their relative positions 
and verifying, as far as possible, the differ- 
ence between the ship’s time and the New 
York time. It finally came down to this, 
that the Winifredian was approximately 
25 miles away, the Oceanic 110 miles away, 
the Armenian 120 miles, and the Vaderland 
165. The problem then was that the opera- 
. tor of the Columbian had issued a call, and 
the operator of the Winifredian, 25 miles 
away, had not received it. Examination of 
the different logs of the various steamers 
had shown that the Oceanic, during that 
time, was receiving Press messages, and the 
Winifredian was talking to the Armenian and 
the Quernmore—he could not say the time 
exactly, but it would be about midnight. 
Sable Island records showed that at 
10.50 p.m. the station heard shipping 
remark “ Hurry up KKK, we are on 
fire," but owing to atmospherics it was 
unable to get the ship’s call. 10.50 p.m. 
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American time was about midnight ship’s 
time, which showed that the transmission 
was correct. The Columbian was then 
about 205 miles distant from Sable Island. 
The log of the Sable Island station confirmed 
that the Winifredian was working some other 
station at the time the Columbian sent out 
its call, so that the inference to be drawn was 
that, at the moment the Columbian sent out 
its call, the Winifredian sent out its call 
to the Armenian or to the Quernmore. 

Captain McDonald had remarked that he 
did not immediately instruct the operator 
to send out the 8.0.8., but by the time it 
was necessary to do so the operating room 
had been blown away. Asked whether the 
sending of the 8.0.8. would have helped 
matters, Mr. Turnbull replied: “If the 
Winifredan had been working the Armenian 
or the Quernmore as we suppose, and as 
seems to be proved by Sable Island, the 
possibility is that the S.O.S. might have 
been jumbled up too; but the S.O.S. is 
such a distinguishing call. It is like a fire 
bell going down the Strand ; you must pay 
attention to it, and all operators are so much 
on the qu: vive for 8.0.5. that I hardly 
think it could have escaped notice; but I 
cannot say it would, because of the stations 
working. The International Convention 
foresees the possibility of a call not being 
answered by having provided that, if a call 
is sent out three consecutive times and not 
replied to, that station calling shall cease 
for а quarter of an hour in order not to 
interfere with other correspondence. You 
may say, as a rule, a wireless call at sea is 
replied to immediately, but if the station 
called happens to be working on the limits of - 
its range with another station both stations 
have to be very attentive to themselves, 
and may be so attentive to themselves that 
they may not be able to catch the 8.0.8. 
that was going. The trouble of it is that 
these stations are movable. If they were 
all fixed and maintained a constant strength 
there would not be any difficulty whatever." 
After the fire the Seydlitz notified Sable 
Island that she had sighted a burning hulk. - 
The land station sent a message to the 
Agent of Marine and Fisheries in Halifax and 
to all other ships within range, with the 
result that the Franconia heard it and was 
able to alter her course and pick up one of 
the Columbian's boats. 
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Wireless Telegraph Patents 


Judgment in Marconi v. Helsby Action 


in the action brought by Commendatore 

G. Marconi and Marconi’s Wireless Tele- 
graph Co., Ltd., against the Helsby Wireless 
Telegraph Co., Ltd., for infringement of 
Patent 7777 of 1900 by the installation of 
wireless apparatus on board four London and 
North-Western Railway steamers. The ac- 
tion came on for trial on June 24th in 
the Chancery Division, before Mr. Justice 
Eve, with Professor Bertram Hopkinson, 
F.R.S., sitting as assessor at the request of 
the defendants. After a hearing extending 
over several days Mr. Justice Eve delivered 
the following judgment :— 


This action was commenced on October 18th, 
1912. At that date, and down to their expiry on 
the 25th day of April last, the plaintifis were the 
owners of Letters Patent No. 7777 of 1900 for an 
invention of “improvements in apparatus for 
wireless telegraphy." They allege that the defen- 
dants infringed the said letters patent in 1911 by 
the construction and installation of an apparatus 
on board four steamships belonging to the London 
and North-Western Railway Company. The defen- 
dants deny that they have infringed; and they 
allege that the letters patent aro invalid by reason 
of certain prior publications; and on these two 
issues the case has been tried. 

The area of contlict has been considerably 
curtailed, and the points in conflict greatly reduced, 
by the fact that in 1911 the letters patent upon 
which the plaintiffs are suing were construed ; and 
many of the objections raised by the defendants in 
their pleadings here were dealt with by Lord 
Parker (then Mr. Justice Parker) in an action 
brought by the plaintiffs against other defendants. 
The apparatus used by the defendants in that 
action was held to be an infringement of the 
plaintiffs’ patent, and it is admitted that the 
apparatus complained of in this action is for 
electrical purposes identical with the apparatus so 
held to be an infringement, except for the intro- 
duction into the primary circuit of two additional 
spark gaps and & through charging coil—but as 
the presence of the coil is consequent on the intro- 
duction of the two spark gaps, there is nothing 
substantial in that. (Sce Questions and Answers 
Nos. 2457 to 2461.) 

The short point, therefore, on the issue of 
infringement which I have to decide is whether, by 
the introduction of the two spark gaps, the defen- 
dants have produced an apparatus which does not 
come within the scope of the plaintiffs! patent. 
The object of the two additional spark gaps is the 
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reduction of the length of the primary wave train ; 
and that they do bring about some reduction is, in 
my opinion, established by the evidence. Indeed, 
that such is the case is not disputed by the plain- 
tiffs; it is mainly а question of degree. The 
defendants put forward and rely on the exhibit 
J.S. 9 as demonstrating diagrammatically the 
reduced length of the primary wave train con- 
sequent on the introduction of the spark gaps; 
and they insist that optical experiments go to 
confirm the accuracy of the photographic material 
which forms the basis of that diagram. In esti- 
mating the credibility to be attached to J.8. 9— 
that is to say, in considering how nearly it 
approaches to an exact representation of facts— 
one has to give weight not only to the obvious 
physical difficulties of accurately reproducing by 
photography phenomena, the duration of the 
existence of which is measured by millionths of a 
second, and the agencies employed in the reproduc- 
tion—that is to say, such things as the sensitiveness 
of the photographic plate, and the actinic value of 
the metal constituting the spark gaps, but also the 
following facts admitted or proved in the course of 
the trial: (1) That the defendants’ installation 
works satisfactorily over the requisite distances ; 
(2) that it is not wasteful of energy ; (3) that the 
coupling of the two circuits is a loose one in the 
neighbourhood of 2 per cent., and certainly not 
exceeding 5 per cent. ; (4) that with loose coupling 
the transfer of energy must be in small doses, 
something like 3 per cent. per oscillation; and 
(5) that substantially the whole of the energy in the 
primary has been in fact transferred to the secondary 
in the defendants’ apparatus when the primary has 
ceased to oscillate. The conclusion to which a 
consideration of these matters has led me is that 
J.S. 9 cannot be accepted as quantitatively reliable. 
The alternative of accepting it as accurate leaves 
one face to face with more than one problem, to 
which I cannot find a satisfactory answer in the 
defendants’ evidence. For example: (1) How 
can a large proportion of the energy be transferred 
from primary to secondary in 3} oscillations with 
a coupling of less than 5 per cent. ? (2) If only 
that percentage of the energy which corresponds 
to this coupling is transferred, how can the defen- 
dants’ apparatus be either efficient or non-wasteful ? 
and (3) If the whole of the energy is not transferred, 
what becomes of it ? But as I have already stated, 
I am satistied that the presence of the spark gaps 
does substantially reduce the length of the primary 
wave train; and that after the primary has ceased 
oscillating the secondary continues to oscillate for 
& number of periods, and to radiate the pure wave 
of the aerial. The defendants claim that the result 
of this is to improve the working of the installation, 
in that the cutting off or shutting down of the 
primary eliminates what has been called the double 


Тнк WIRELESS WORLD 


393 


humped curve produced when surplus energy is 
returned from the secondary to the primary, as it 
oan be when the primary is persistently oscillating 
while the secondary is radiating. 

I think this may be the case; but I do not think 
it affects the real question which I have to answer. 
I think that question may be thus stated: Is it an 
essential feature of Marconi’s invention that the 
primary should oscillate so that as energy is radiated 
by the aerial the primary will persistently replenish 
the secondary with at least an equivalent amount 
of energy, and thereby maintain the radiating 
secondary ? I do not think it is. In both the 
plaintiffs and the defendants' installations the 
primary oscillations die down before the secondary 
oscillations are finished ; and in this sense the 
question resolves itself into one of degree, dependent 

argely on the character of the radiation employed. 

With & good radiator radiating in a single swing, 
a very large percentage of the energy ikaMerted. 
the oscillations of the secondary must die down 
very quickly after those of the primary have died 
down ; and in such an installation the primary may 
well be said not only to build up oscillations in the 
secondary, but thereafter to maintain them, and 
to be in the true sense the reservoir on which the 
seoondary is persistently drawing for energy to 
replace that which is being contemporaneously 
radiated. 

But with radiators of, what I may perhaps call, 
more oonservative capacities, the necessity for 
persistent maintenance is proportionately reduced ; 
and although when such radiators are employed 
the function of the primary is perhaps rather to 
build up than to maintain the secondary oscilla- 
tions, it nevertheless does in fact both build them 
up and maintain them. 

The defendants rely greatly on those passages in 
Lord Parker's judgment wherein they claim that he 
expressly treats the maintenance of the secondary 
oscillations by the persistent primary oscillations 
as of the essence of the invention; but these 
passages must be read in relation to the particular 
infringement with which the Court was then 
dealing ; and in my opinion they are not equivalent 
to a construction of the patent which would 
have precluded the patentee from claiming protec- 
tion for installations embodying radiators in which 
the oscillations could be built up and maintained 
without the necessity of kecping the primary 
persistently oscillating. 

I think, notwithstanding the great ability which 
has been displayed in endeavouring to lead me to a 
different conclusion, that the defendants have in 
substance appropriated the invention described in 
the plaintiffs’ letters patent, and that in the 
construction of their apparatus they have only 
introduced such modifications as are within 
Marconi’s specification and covered by his claim. 
I hold, therefore, that their apparatus was an 
infringement of the plaintiffs’ patent. 

This conclusion disposes of the defendants’ 
suggestion that their apparatus is Fig. 4 of Lodge’s 
specification of 1897; but with regard to that 
figure, and the working of the apparatus there 
ое I am advised by the assessor—whose 
valuable assistance throughout I take this oppor- 
tunity of acknowledging—that Mr. Swinburne’s 
evidence (illustrated in J.S. 16) is to be preferred to 


that of Dr. Erskine Murray. It is possible that 
Lodge made an invention when he suggested, in 
connection with Fig. 4, that he would charge the 
aerial, and would then cut it off from the charging 
agent as rapidly as possible, leaving it free to 
swing independently; and the defendants may 
have taken this invention; but, even so, that does 
not mean that they have not also taken Marconi’s 
invention, which relates to the nature of the 
charging agent, and can quite well be combined 
with Lodge’s invention. 

I do not think it is necessary to dwell at length on 
that part of the case which is concerned with the 
alleged prior publications. In my opinion, no 
evidence has been adduced in this case which 
qualifies in any way the conclusions at which Lord 
Parker arrived upon the question of Tesla’s alleged 
anticipations, and which are to be found at lines 
36 to 49 on page 213 of 28 Reports of Patent Cases. 
Nor, as а matter of construction, do I think that 
the passage on page 45 of the documenta referred 
to in the Particulars of Objections, where the use 
by Ducretet of the Oudin resonator is dealt with, 
refers to anything else than a user for the purpose 
of tuning transmitter and receiver; and, as Dr. 
Erskine Maris admits, the passage on page 5l 
covers the same ground only. His evidence on this 
alleged anticipation is well summed up on page 243 
of the Notes, where, at Question 2947, he is asked : 
“ Aye or No. Do you suggest this taught the 
world the Marconi invention." And he replies: 
“I say it might teach the world—but there is 
always the teacher and the taught." That is not 
the sort of evidence on which I should be justified 
in holding that these passages relied on by the 
defendants disclose an anticipation; and I decline 
80 to do. 

In my opinion, the plaintiffs are right. They are 
entitled to a declaration that the defendants’ 
apparatus was, at the date of the writ, and there- 
after down to April 25th last continued, an infringe- 
ment of the Letters Patent No. 7777 of the year 
1900; to an inquiry as to the damages sustained 
by them in consequence of such infringement ; and 
to the costs of the action down to and including 
this judgment, to be taxed as between solicitor and 
client. The subsequent costs will be reserved ; 
and there will be liberty to apply. 


PATENT RECORD 
(July-August, 1914). 

16659. July 13th. | Erforschung des Erdinnern 
G.m.b.H. Process for transmission of electric 
waves in the interior of the earth. (Convention date, 
July llth, 1913, Germany.) (Com plete.) 

16660. Process for directly exciting a Marconi 
antenna. (Convention date, July llth, Germany.) 
(Com plete.) 

16988. July l7th. Attila Pedery, Fritz Forbath 
and Desider Varsanyi. Wireless telegraphy systems. 
(Com plete.) 

17131. July 20th. Simon Kahan. Methods for 
producing devices consisting of substances liable to 
changes in their ohmic resistance under the action 
of light, especially electric light-sensitive prepara- 
tions and the like. (Nicolas S. Yapolsky, Russia.) 
( Provisional.) 
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Marconi's Wireless Telegraph 
Company 


Annual 


HE Seventeenth Ordinary General Meeting 

of Marconi’s Wireless Telegraph Company, 

Ltd., was held at the Hotel Cecil, London, W.C., 

on July 21st, 1914, Commendatore G. Marconi, 

LL.D., D.Sc., Chairman of the Company, presiding. 

The following is a report of the Chairmans 
speech : 

I am afraid that the Report and figures before 
you have been somewhat disappointing to you, 
but, judging from some of the criticisms which I 
have heard and read, I do not think that the full 
meaning of what is said in the Report or the 
figures which it contains have been altogether 
appreciated. After the few remarks which I 
propose to make upon them you will regard them 
perhaps with a little less pessimism. But I would 
like to preface what I am going to say about these 
matters by drawing your attention to the following 
facts : 


1. Although we have existed as a Company 
for quite a number of years, the wireless 
industry is а very young one; even now, 
I think I may say, it is only in its infancy. 

2. Our business cannot be compared with 
any other; we do not trade in bales of 
wool or sacks of flour in which there is an 
almost unlimited market; our market is 
a somewhat limited one, and our revenue 
is derived from three sources : 


(1) Sales made mainly to Governments 
and contracts entered into with 
them. 

Dividends from our holdings in 
subsidiary companies, and 
Receipts from telegraph services 
which we conduct or in which we 
are interested. 


(2) 
(3) 


With regard to the first, so long as we do a good 
proportion of all the business which Governments 
offer we cannot complain; we cannot do much 
in the way of creating business when the financial 
conditions of the world are unfavourable and every 
Government is aiming at reducing its expenditure 
by avoiding any outlay which is not immediately 
essential. 

In the second case we can give all the assistance 
in our power to our subsidiary companies, but we 
cannot make them and do not try to induce them 
to pay bigger dividends than their directors think 
prudent. These companies are all subject to 
much the same conditions which influence our 
Company, and they, too, are in the course of 
development and expansion. They take time to 
build up; as they improve so do our revenues. 


Meeting. 


Thirdly, the telegraph service; we do a great 
deal of work, and last year we did a great deal of 
work from which the profits are to be derived in 
the future. (Hear, hear.) 

We have more than once expressed to you our 
opinion that the principal pevenue to be derived 

. {тот Wireless lies in the creation 


Dn ар and working of telegraph services. 
Ке And we have told you that the 


policy of the Company was to build 
telegraph stations as far as possible for our own 
account under concessions or licenses, and in cases 
where these could not be obtained we would build 
them for others, we remaining interested in one 
form or another in the receipts. Whichever of 
these courses is adopted the stations have to be 
built and the telegraph services created, and both 
take time. Neither produce profits during the 
course of construction or creation, but they will, 
we trust, insure to us sure and regular revenues 
in the future. To this we attach the greatest 
-importance; but we recognise that our profite 
may vary considerably according to demand as 
regards that section of our business which relates 
to contracts and sales; but when we shall have 
reached the stage of developed telegraph services 
at which we aim, we hope to be quite independent 
of the contract and sales section as regards profita, 
without neglecting that part of our business. 

In the meantime it must be recognised that a 
considerable proportion of our work does not give 
us any immediate profit unless we elected to sell 
outright or in substantial part. But that is not 
our policy. We prefer to build up a sound future 
even though we have an occasional year with a 
Profit and Loss Account less favourable than we 
would all like to see it. 

As an example of what I mean, we have been 
engaged during the past ycar in the construction 
of our Welsh Transatlantic stations. They con- 
stitute the most important work ever carried out 
by the Company. We look to them, in conjunction 
with those constructed simultaneously in America, 
to produce large and regular revenues both to our 
Company and to the American Company, in which, 
of course, we participate through our large share- 
holding in that Company. Those stations are 
very nearly ready to start a direct telegraph service 
to New York. 

'The Trans-oceanic Wireless Telegraph Company, 
Ltd., wil conduct that business. We hold all 
the shares in that company; we could have sold 
them very easily, we think, if we had wanted to, 
and so reimbursed the money we have expended 
and made a substantial profit besides. This 
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would have materially improved our Profit and 
Loss Account for last year, but it would have been 
bad business indeed if, as we hope, the Company 
will earn yearly and for many years to come as 
much as, or more in each year than, the single 
profit we could have derived by an outright sale. 
For such reasons as these our actual profits for 
the year are less than they otherwise might have 
been, but our assete are materially improved by the 
addition of these securities, and at their par value, 
which we hope and believe they are worth, they 
show a substantial profit, but that profit not having 
been realised it is not carried to Profit and Loss 
Account. If we realised, or whenever we might 
decide to realise, whatever sum might be produced 
above cost becomes available for distribution 
and would be included in the Profit and Loss 
Account of the year, but not before; meantime 
it remains an asset and is treated in our accounts 
accordingly. 
. In the Balance Sheet, the amount representing 
the cost of shares in associated companies and 
| patents, which is a very important 
asset, increased during last year 
to £1,298,743 138. 6d., which is 
£442,624 5s. 2d. more than ap- 
peared in the accounts of the preceding year ; 
the par value, however, represented by that 
increase is £826,636 12s. 4d., and we hope and 
believe that the additional interests acquired are 
worth at least par. If they are they would repre- 
sent a profit of £384,012 7s. 2d. when realised, but 
at present there has been no attempt to turn them 
into cash. 
We are subjected to some criticism, and some of 
our shareholders would seem to be dissatisfied 
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because we do not again set out particulars of. 


shares in associated companies. I can assure you 
that your directors themselves regret to have had 
to come to that decision, and in doing so it was not 
that they had any wish to keep information from 
you, but solely because they are all convinced it is 
not in your interests that the information should be 
made public. . 

There are few, if any, important holding com- 
panies which publish such information, and we are 
not creating any precedent in adopting the course 
we do. We are merely doing what others do, and 
they no doubt have the same reasons. 

Much the same remarks apply in the Profit and 
Loss Account under the item “ By Balance of Con- 
tracte, Sales and Trading Account." 

We do not give more information respecting that 
item because we are satisfied it would be against 
your intereste to do so, and for no other reason. 

With superior knowledge of the Company's 
affairs, that is our opinion and that is our advice. 
Your directors have no personal interests to serve 
&nd no desire to keep anything from you, and if, 
notwithstanding our advice, & majority of the share- 
holders wish all the details under both or either of 
these heads published it shall be done in the future. 
(Hear, hear.) 

But we recommend reflection before you take 
such a decision. 

I can, however, inform you that the list pub- 
lished last year is practically unchanged. We have 
not sold any of our shares, and I would like it 
known that we never deal in the market in any 
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shares in any of our subsidiary companies. We 
have never bought any such shares, and, except on 
some few occasions when we have received advan- 
tageous offers for blocks of shares which we have 
considered it wise to accept, we have had no 
transactions of any kind. 

I make this statement because I frequently hear 
it stated that the Company is buying or selling, as 
the case may be,in the market, which accounts for 
the rise or fall in shares. Whenever you hear such 
statements as these you can deny them with my 
authority—for I repeat the Company never deals 
in any of its shares in any way whatsoever other 
than that which I have described. (Hear, hear.) 

Having decided we ought not to publish the 
particulars of our holdings, it did seem to us 
important that you should have some idea as to 
whether the value of our shares, representing so 
important an item in the balance sheet, were worth 
their cost at which they were taken into account. 

We therefore proceeded to make a careful valua- 
tion of them, taking the price at June 30th last 
for all the shares quoted on the Stock Exchange, 
and on that day the prices were perhaps lower 
than they have ever been before, and forming our 
best judgment upon those unquoted, and we have 
told you that that valuation exceeds the amount 
at which it stands in the accounts, and according 
to our valuation the amount in excess is consider- 
able. 

If our shares are worth the figure at which the 
shareholdings and patents together stand in the 
balance sheet, our patents are not represented by 
any sum whatsoever. 

Turning to other figures in the balance sheet of 
this year, I think you must agree the comparison 


is a favourable one. Sundry 
The Balance debtors showed an increase of 
Sheet £115,000. Stock at cost was nearly 


doubled, namely £151,141, as com- 
pared with £81,206, which is an indication of 
increased business in hand. When all these things 
are taken into consideration, although the actual 
realised profit for the year is disappointing, I 
think you will agree that the results of the year as 
a whole are good and the Company's position shows 
a marked improvement. 

Reverting for & moment to the profita for the 
year and the recommendation of a final dividend 
of 10 per cent., I would like to explain to you the 
reason why the directors recommend this distribu- 
tion. 

At the end of 1912 a sum of £146,726 5s. 114. 
was carried forward, after placing £100,000 to 
General Reserve Account. The object of carrying 
forward so large an amount instead of distributing 
it was admittedly for the purpose of averaging 
dividends. In those circumstances your directors 
were of opinion that unless they could say that it 
was essential at this moment for the purpose of 
the Company's business that they should refrain 
from distributing the profits earned, the share- 
holders would have just cause of complaint if the 
directors did not use & part of the monies earned 
in the previous year for the purpose of averaging 
for which it was carried forward. 

In September, 1913, a circular was issued 
informing you of an arrangement which had been 


made for the acquisition by this Company of the 
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majority of the shares of the Compagnie Universelle 
de Telegraphie et de Telephonie sans Fil of France, 
which Company not only commanded a valuable 
influence in certain foreign countries, but also 
owned the world-wide rights, other than those of 
Germany, of Professor Goldschmidt's inventions, 
including his high frequency alternator, and in 
order to fulfil the Company's programme we issued 
250,000 new shares at the price of £3 5s., which was 
below the market value at the time, and at this 
price we were able to get the whole issue guaranteed. 
We did contemplate that the profit and loss account 
for the year would have shown a bigger realised 
profit, and we certainly did not expect to see our 
shares depreciate on the market as they have done 
lately, but for these fluctuations we are no more 
responsible to-day than we were some time back 
when movements were in the other direction. 

I think I have now dealt fully with all matters 
concerning the report and accounts, and will refer 
to some of the more important 
work we have now in hand. 
Speaking in a general way our 
business has suffered, and our whole 
programme has become somewhat dislocated and 
retarded by the non-ratification of the contract we 
entered into with the Government in March, 1912. 
A long-drawn-out Parliamentary Committee fol- 
lowed, and a hearing and world-wide publication 
given to any witness who had something to say 
against our Company and in favour of other 
systems and foreign interests ; and notwithstanding 
our applications to be heard and the promises given 
to us that we should be given an opportunity to 
reply fully upon all matters before the Committee 
closed, our managing director was never heard at 
all upon anything which related to the merits of the 
contract. 

And when a contract was eventually ratified, the 
construction of the Imperial stations, as we have 
told you, has not progressed at the rate we had 
hoped and expected. We had every reason to 
believe that we should have been allowed to get 
to work on all the six stations simultaneously and 
had made al! our preparations accordingly. 

We also expected to erect them with all speed 
possible, and contemplated that the whole might 
have been completed within eighteen months of the 
ratification of the agreement, which is what is 
contemplated in the contract. 

Besides being occasioned a great deal of additional 
expense, we are affected in other ways, not the 
least important of which is the non-receipt of our 
royalties and the effect the delay has upon our 
royalty period. These are matters which are 
receiving the most serious consideration of the 
Board. 

] observe that the Postmaster-General has stated 
that some delay has been caused by reason of our 
suggesting an improvement. I cannot admit that 
there was any reason whatsoever for delay on this 
account. Approval could and should have been 
given, in my opinion, within forty-eight hours. If 
the erection of the stations is delayed a few more 
years there might be more improvements suggested, 
but. we must not be told on that account that we are 
responsible for delay. I cannot say more on this 
subject at this moment. 

l have referred already to the new Transatlantic 
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stations. We hope to have these opened very soon 
now; the stations would have been completed ere 
this but for some imperfections in manufacture of 
material which are being remedied. 

When this new means of direct communication 
with New York is established, we think the true 
value of wireless telegraphy will be recognised, and 
so also the profite te be derived from it. 

Another important telegraph service about to be 
started is that between this country and Spain and 
the Canary Islands, which will, of course, also 
embrace a service to and from Spain and the Canary 
Islands and the United States of America and 
Canada. This service should make a material 
difference to the Spanish Company, in which we are 
largely interested. 

By reason of legal and other proceedings our 
managing director was prevented from visiting 
America and Canada, as was his intention ever 
since the beginning of last year, and the progrese 
of our companies in both countries has n 
hindered in consequence. It was responsible for 
the delay in the appointment of a manager in New 
York and for matters equally important as regards 
Canada. It is hoped that his visit may not have 
to be much longer deferred. 

We continue to maintain good relations with a 
number of foreign countries, for whom we are 
engaged in carrying out important contracts, and 
our works are kept well occupied. 

Early this year our 7777 patent expired in this 
country, but we own nevertheless a number of very 
important patents, and to these we added very 
considerably during the last year; some of these 
new patents may, and we think will, prove to be 
of very great value indeed. Shareholders probably 
know, but I wish to emphasise the fact, that at the 
present time whatever new patents the Company 
becomes possessed of, if they are my inventions or 
those of members of the staff, they do not cost the 
Company anything at all beyond the expense of our 
rescarch department and the cost of the fees for 
the patents themselves. 

One of the branches of our work which has made 
great progress during recent times is that of wireless 

telephony. I was enabled, with the 


Bd dd be valuable assistance afforded me by 
Progress the Italian Government, to carry 


out some very important experi- 
mente and tests, which have assisted materially in 
our being now able to produce a practical standard 
8ct for wireless telephony over moderate distances. 
This is a first tangible step, and will lead to further 
developments. 

I am now occupied in making the necessary 
arrangements to carry out tests between this 
country and America, from which I hope to get 
some practical results before the end of the year. 

This is a new branch of our work which should be 
productive of a new and additional source of 
revenue, not only to the parent Company, but to 
all the subsidiaries who, at present, have the 
advantage of all our inventions and work. 

I must now deal with a matter which affecta you 
and the whole Board—a matter, too, which reflects 
more particularly upon the honour of your managing 
director. Unhappily I am not at liberty without 
risking the charge that I am showing a want of 
respect to the Court to speak with that freedom 
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which I desire, and it is for that reason that I can 
only tell you in language which must necessarily 
be somewhat guarded about the action which 
Mr. Locker-Lampson, a Member of Parliament, 
and a Mr. P. E. Wright have instituted against the 
Board of this Company and other persons. So far 
as the Board other than the managing director are 
concerned the claim is of comparatively small 
importance. It depends upon what may fairly be 
regarded as technicalities which can have but 
comparatively small interest for you. But with 
regard to your managing director a very different 
charge is made. It is alieged against him that he 
has been a party to frauds upon your Company 
with the object and result of putting large sums 
into his own pocket. Defences have been delivered, 
and these, I need hardly tell you, contain a categori- 
cal denial of all the charges. (Hear, hear.) 

I may add a word as to the interest in your Com- 
pany of the two gentlemen who are bringing this 
action and preferring these charges. 

Mr. Lampson at the commencement of the pro- 
ceedings was the registered holder of two shares, 
one Preference and one Ordinary. А few weeks 
afterwards he tempted fortune by acquiring a 
further twenty shares, and is thus to-day the 
holder of twenty-two shares. (A laugh.) 

Mr. Wright is the registered holder of one share 
only. He was not, as a matter of fact, registered 
in respect of this cherished possession until after 
the writ was issued. 

But seriously, gentlemen, the fact remains that 
these two gentlemen have a combined interest of 
twenty-three shares in the capital of this great 
Company, which, as you know, is a million and 
a-half sterling. Possibly they are merely stalking 
horses for gentlemen with larger interests but less 
courage—gentlemen who, for reasons at which 
you may guess, preferring discretion to valour, 
remain in obscurity. I am told that Mr. Locker- 
Lampson and Mr. Wright have been and are 
industriously busying themselves in an endeavour 
to obtain the support of other shareholders. To 
what extent if at all their efforts have been success- 
ful is a point upon which I desire complete enlighten- 
ment, and my method of obtaining it is by retiring 
from the Board and offering myself for re-election. 
Your managing director will do the вате. It is 
not my turn to retire, and as for the mannging 
director, he has waived his privileges, for he is 
never under an obligation to retire. 

I ought to mention that the plaintiffs, through 
their counsel, have openly declared in the Courts 
that expense in this action is not a matter of any 
consequence. Your Board entirely dissent from 
this view. But what more nearly concerns the 
Board and you is the inevitable dislocation and 
interruption of the steady work of the Company 
which must result when its officers are compelled 
to employ so considerable a part of their time and 
energies in resisting legal proceedings. The damage 
to your interests by the continuance of the pro- 
ceedings by no means rests here, for the seeds of 
suspicion which have been sown bear fruit not only 
in this country but throughout the civilised globe. 
An opportunity is thus afforded to those who are 
antagonistic to your company of damaging its 
reputation and prestige with its chief customers— 
the various Governments of the world. 
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Gentlemen, I have now dealt with this action in 
relation to yourselves. I now propose to touch 
on a different aspect—its relation to the managing 
director and myself. 

It wil be within the recollection of many of 
you that when your managing director came te 
this company its affairs were far 


се a from satisfactory and its chances 
British of reaching a dividend-paying stage 
Industry seemed remote. It is, I hope, 


hardly necessary for me to remind you of the great 
results which your managing director has achieved 
for you—it is his loyal devotion which you must 
thank for the commercial prosperity of the com- 
pany and its great industrial position in the wireless 
world. Mainly upon his shoulders have fallen the 
great and complicated problems which almost 
daily present themselves in a new industry. Scarcely 
& year ago you acknowledged his services in а 
worthy and generous spirit; I cannot think your 
feelings towards him have altered. Do not permit 
yourselves to be influenced by statements in the 
Press or by those whose interests are not your 
interests. Rest assured that all charges will be 
investigated by the Courts at the earliest moment 
possible—the fullest enquiry is courted, and in the 
meantime I recommend you in your own interest 
to remain staunch to those who have guided the 
fortunes of this company through manifold diffi- 
cultics. (Hear, hear.) At this time domestic 
dissension is dangerous. Undisguised enmity is 
displayed in more than one quarter, and a united 
front is essential if your company is to enjoy that 
prosperity for which so stern a struggle is being 
fought. 

I was also reminded that it is due to your manag- 
ing director that wireless telegraphy has become 
an important British industry, & matter which 
may be vital to the whole nation. (Hear, hear.) 
It would otherwise have been entirely in foreign 
hands. 

He brought this position about by the aid of 
foreign capital at a time when no money could be 
found for the purpose in this country. It is he 
who is responsible for the great Imperial scheme 
of placing all the Dominions across the seas into 
wireless communication with each other, and it is 
due to him that a British company is able to carry 
out this work, and that this country will possess 
the biggest and most powerful wireless stations in 
the world. Their great value may one day be put 
to & great practical and critical test ; then perhaps 
there will be à true appreciation of the greatness 
of the work. (Hear, hear.) 

Not only has our managing director turned our 
own work to account, but he obtained the control 
for this British industry of an important foreign 
invention, and by so doing he has given it in the 
face of contrary opinion the opportunity of practical 
development which it otherwise had very little 
prospect of receiving. 

And, finally, allow me to say a few words about 
myself, an invidious enough task since it compels 
me to refer to my own services to the Company. 

I cannot refrain from telling you how bitterly 
I have felt the association of my name with those 
political quarrels with which you are all familiar, 
and to all of which I am fortunately a stranger. 
(Hear, hear.) 
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Many times have I been tempted to return to 
Italy, where the pleasures of my native land await 
me, and where I can continue my scientific pursuits 
under ideal conditions and with the enthusiastic 
co-operation of the authorities, whether scientific, 
civil, or military, and with the full and unstinted 
appreciation of my countrymen, independent of 
ae рагу politics or political opinions. (Hear, 

ear. 

I have always had large interests in Italy derived 
from sources wholly unconnected at any time with 
this company, and if I were only to consider my 
personal interests I should return permanently to 
my country to-morrow, and I can assure you that 
it would be to my advantage in every way to do so. 
(“ Not for us.") I would return immediately were 
it not for a sense of duty and loyalty to my col- 
leagues on this Board and the whole-hearted and 
sympathetic support which I have hitherto received 
from you all, and which I expect you will extend to 
me and to the managing director to-day. 

I now beg to move: “That the Report of the 
Directors submitted, together with the annexed 
statement of the company's accounts at December 
ólst, 1913, duly audited, be received and adopted," 
and I will call upon Mr. Godfrey C. Isaacs to second 
the motion. (Applause.) 

Mr. GoprnEv Isaacs: Ladies and Gentlemen,— 
I have pleasure in seconding the motion which has 

just been put by our chairman. 

The Position There is nothing which I can use- 

of the Company fully add to the long and thorough 
Statement which he has given you 

respecting the company's affairs. There are but a 
few words which I wish to say personally, and 
which concern me personally, and which I may 
venture to say to some extent also concern you. 
I do not want to refer too much to the time, to the 
work, and to the energy which I have devoted to 
the company's affairs ever since I joined it. The 
chairman has told you something of the position 
in which I found the affairs of the company when 
I came to it, and I have done my very utmost, 
independently of my own interests, to further the 
interests of your company. I am aware, ladies and 
gentlemen, that when I joined the company the 
shares of the company were practically unsaleable at 
& price somewhere in the neighbourhood of 10s. or 
12s., and no dividend had ever been paid upon them. 
I am aware that we had then a big body of share- 
holders who enthusiastically cheered me in the work 
which I was then doing, and their shares, of course, 
with the development of the company's busi- 
ness, improved materially in value—improved so 
excessively, I may say, through no fault of anyone 
associated with the company—that a very large 
number of our original shareholders— perhaps the 
greatest number who were then on our register— 
sold their shares, and others took their places. 
And those others took their place at & very high 
price, and I am consequently perhaps in a somewhat 
unfavourable position to-day, because I am pro- 
bably in front of a large body of shareholders who, 
unfortunately, have bought shares at high prices 
and who are consequently facing & position of loss 
instead of the position in which I should have liked 
to see them of & body of shareholders who were 
shareholders at the time I joined the company, and 
whose property had been materially increased in 


value in consequence of the work which I have done. 
I think, ladies and gentlemen, you will all appre- 
ciate that there is a changed position in so far as 
the managing director of this company is concerned, 
and one which is not of small importance to himself. 
As regards the remarks which the chairman has 
made with regard to the action which is pending 
against the company, he has referred to me in terms 
loyal and appreciative, of which I am deeply 
sensible. I have decided, and I think that you will 
all that that is a proper course to take in view 
of the extraordinarily false rumours which are 
constantly circulated, and the poisoned atmosphere 
with which I have been recently surrounded—that 
it behoves me to continue in this company only 
provided that I have the complete confidence of 
the shareholders for whom I am working. (Hear, 
hear.) Unless, ladies and gentlemen, I were per- 
fectly confident that I did carry their complete 
confidence, I assure you that it would be utterly 
impossible for a man in my position to carry out 
efficiently the work which has to be done, and I 
equally assure you that unless I have that confi- 
dence I have not the smallest desire to continue to 
conduct your work for you. For that reason, 
ladies and gentlemen, I tender my resignation. I 
waive all my privileges as managing director, and I 
leave it to you to say whether it is your wish or not 
that I shall continue to direct your affairs. (Ap- 
plause.) 

THE CHAIRMAN then invited questions. 

Mr. Stuart CoLE moved an amendment ad- 
journing the consideration of the Report and Ac- 
counts “© until a proper and detailed Balance Sheet 
and Trading and Profit and Loss Account are sub- 
mitted to the shareholders.” His reasons, he 
continued, for proposing the amendment were the 
lack of detail in the accounts and the lack 
of candour shown by the directors in their 
Report. The shareholders wanted to be assured 
that their dividends would be regular and payable 
out of commercial trading profits and not out of 
the profits of sporadic company promotion. He 
asked the chairman to state the exact fees and 
emoluments received by each director from the 
company and its subsidiaries and what had been 
the dealings and profits of the directors in the shares 
of this company and its subsidiaries since 1910. 
In whose hands were the shares referred to in 
the Auditors' certificate, and what security did the 
company hold for the good faith of those who held 
them ? Why were not all the certificates in the 
possession of the company ? The company pos- 
sessed wonderful patents, but to be successful it 
must have good management. 

The amendment was not seconded. 

The managing director asked if Mr. Cole would 
hand up a list of the questions which he had put. 
He found that Mr. Cole registered five Bearer shares 
in the company on Saturday. (‘‘ Oh, oh!” and a 
voice: “ It’s a dirty trick.") 

Mr. CoLE said he was unaware that it was neces- 
sary to register all one's Bearer shares on coming 
to a meeting. 

Mr. Joun WEBB, who said he held 300 shares, 
remarked that after the very candid statements 
they had heard from the chairman, he considered it 
very foolish for the shareholders to find fault with 
the directors. | 
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Мв. Harvey BerRarn inquired whether the 
American Company’s Balance Sheet was correct in 
saying that the call of 5s. per share due by the 
English company to the American company 
on 119,000 shares had not been paid; if not, 
when was it going to be paid ? Having referred 
to the advance in the price of the company’s 
shares in 1912 to £10 each and pointed out that 
they were now about £2, he remarked that what was 
wanted was not a sudden rise and then a sudden fall 
in their shares, but steady and continuous progresa 
in their business. 

Mr. ARNOLD STATHAM strongly deprecated the 
attack which had been made on the directors, and 
expressed his conviction—which he maintained 
would be held by every fair-minded man—that 
they had no reason to doubt the supreme integrity 
of Mr. Godfrey Isaacs. All that they had heard 
from some of the previous speakers simply meant 
a conspiracy to bolster up the actions to which 
reference had been made—actions which, he 
contended, had been brought about for ulterior 
and improper motives. After referring to the 
chairman’s great invention, he urged the share- 
holders “ ќо stand by their commander-in-chief 
and his aide-de-camp.” 

Other shareholders having spoken, the chairman 
said that he would ask the managing director to 
reply to the questions, as Mr. Godfrey Isaacs was 
much more in touch with the business side of the 
company than he himself was. At the same time, 
he must say that he greatly regretted that so much 
matter foreign to the company had been introduced 
into the remarks of some of the speakers. - 

Mr. Goprrey Isaacs (Managing Director), who 
was received with applause said: One gentleman 
has asked & very pertinent question 
which I think it would be fair to 
answer and which I think I rather 
like having the opportunity of 
being able to answer. He said he would like to 
know how much money the managing director has 
made out of the buying and selling of shares. 
Now, ladies and gentlemen, let me tell you that 
when I joined this company, and having confidence 
in what I might be able to do with it, I did not 
hesitate to buy as many shares in the company at 
that time as I could afford, and I bought them with 
the intention of holding them so long as I should be 
associated with the company. I did hold them. 
I saw them to the price of £9 15s., which I 
deplored, but I did not sell one of those shares. 
(Applause.) I should have held the whole of those 
shares to-day had it not been that it was made 
quite clear to me by what was then taking place 
that I was laying myself open to all sorts of sugges- 
tions—sinister suggestions—by being largely in- 
terested in the company. Therefore, when the 
market fell, and when it had fallen in the autumn 
of 1912, I determined not to have the large holding 
in the company so it could not again be suggested 
that my interests were in any way swayed by my 
personal holding, and I therefore then sold my 
shares. Ithinkit was somewhere in the neighbour- 
hood of £4, and I have never bought or sold a share 
in that company or in any other from that day to 
this. (Applause.) Mr. Cole asked for some 
information with regard to the premium account. 
There is an item of commission paid for the under- 
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writing of the new capital which was issued last 
year which has been debited, as has always been 
our custom to debit those commissions, to premium’ 
account. The deficiency he sees is the premium 
which we announced in our circular when we 
informed you that we were issuing that capital, 
that it had been guaranteed, and that a commission 
was being paid, and we told you what that commis- 
sion was. As regards company promotions, we 
have made no money out of company promotions 
whatsoever. All these things, gentlemen, are 
merely that class of rumour which is put about to 
damage the company when there are certain 
individuals who desire to damage it. They are 
passed from one to another and they very soon 
assume an importance which they really never had 
because they never had an atom of foundation 
behind them. (Hear, hear.) With regard to the 
question put by Mr. Harvey Brain re the American 
shares, it is perfectly true that we had, according 
to the American balance sheet, 119,000 shares which 
stood to our debit in their balance sheet at the end 
of 1913; but, ladies and gentlemen, although it was 
a perfectly correct entry in the American company’s 
balance sheet it was not quite a representation of 
the fact, because we had a large sum to our credit 
in the American company. The two accounts had 
not at that time been squared, but if they had been 
that item of 119,000 shares would not have appeared 
to our debit. (Hear, hear.) As regards the 
reference to a circular which it was alleged I issued, 
and which contained improper or misleading 
information, let me tell you that no circular is 
issued by the managing director of the Marconi 
Company. Whenever a circular is issued it is 
issued by the company with the full accord of the 
whole Board, and I do not know why any individual 
circular is attempted to be put upon my shoulders. 
In any case that circular expresses what we believed. 
to be the plain truth, and all that it was thought 
desirable to tell our shareholders, and we hold that 
opinion to-day. "There was nothing in the circular 
which was in any sense misleading. As regards the 
&uditors' report, Mr. Pears, of Messrs. Cooper 
Brothers & Co., is here, and I propose to leave him 
to answer the questions which have been raised. 
With regard to the progress of the six months in 
regard to which Mr. Eves asked, and his references 
to the Chinese contract, I will say this: It is never 
our habit, and for reasons which I am perfectly sure 

you will all appreciate, to make any 


Negotiations reference to any business which is 
China in course of negotiation. Unfortu- 


nately, and by some means which 
I have never been able to fathom, a good deal of 
information got into the Press respecting the 
Chinese contract which we are negotiating. I was 
immediately asked whether there was any truth in 
that statement, and I was bound at once to say that 
there was truth in the statement that there were 
negotiations, but that there was no truth in the 
statement that the contract had been actually 
signed. I informed the Press, as I felt bound to 
do in the circumstances, that contracts had been 
sent forward to Pekin, and that they might be 
signed at any moment so far as I knew, but I had 
no news that they had been actually signed. Since 
that time, unfortunately, these and other statements 
which were incorrect—statements which were 
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alleged to have been made by our chairman—went 
to Pekin and appeared in the Pekin papers, and in 
consequence thereof there were some possibilities 
of damaging the negotiations which were then 
pending, and for reasons which it would not do for 
me to explain in detail we felt it was necessary to 
make some official statement to the Press. That 
statement we made, and I should think most of you 
have seen it. It was to this effect: that we are in 
negotiation with the Chinese Government and that 
we have received an official letter agreeing to 
authorise the Marconi Company to make an issue 
of Five per Cent. Gold Bonds to the value of 
£2,000,000 for the erection of & number of wireless 
Stations for internal and external communication 
in China, and in that service the company is to be 
interested to the extent of 15 per cent. of the gross 
receipts. That contract, gentlemen, has not yet, 
so far as I know, been signed by the Chinese 
Government, but we have every hope and belief 
that it will be. It is premature to be obliged to 
speak of it; it may even be to some extent trouble- 
some to our negotiations that it has been made 
publie, but in the circumstances it is best to give 
you the facts as they are and leave you to judge. 
There are other negotiations pending which are also 
very important, but I must ask you not to press me 
to give you any information until the moment is 
ripe for doing so. I have already told you on many 
occasions that directly there is anything of any 
importance which our shareholders ought to know 
it will be immediately published in the Press, and 
you will be at once given all the information by 
circular. We cannot do more than that. I have 
also always told you that if any shareholder at any 
time desires any information or has any doubt 
upon any question whatsoever with regard to the 
conduct of the business or anything else that 
affects him, I invite him to come and sce anybody 
he likes and he will get all the information he can 
possibly require. I believe all those shareholders 
who have taken the trouble to come to the office, 
and who have had the opportunity of making the 
acquaintance of their managing director, do not 
carry away the opinions which have been expressed 
by some of those who are here to-day. I should 
like to go one step further and say that there is no 
person with whom your managing director has ever 
had any business throughout the whole thirty-five 
years during which he has worked, and that there is 
no person to-day who is associated with him in this 
immense enterprise—whether in respect of any 
members of the staff, of the company, or of the 
associated companies, or any of the people with 
whom he does business—I have not heard that 
there is a single person among them who would 
echo one word of the sinister suggestions and 
innuendoes which have been made here to-day. 
Mr. MARSHALL : Can the managing director tell 
us what the trading profit apart from the trans- 
actions in shares was in 1912 and aleo in 1913 ? 
Мав. GoprREY Isaacs: So far as 1915 is concerned 
the trading profits amounted to the whole sum 
which you see in the balance sheet ; there has been 
no trading in shares. The chairman told you so in 
his opening speech. With regard to 1912, I cannot 
tell you the exact amount, but I do not hesitate to 
tell you what we have already told you at the end 
of 1912, at the meeting last year, that a very large 
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sum was derived from the sale of a certain number 
of shares, very profitably. We told you so, and 
there was no secret about it. We had an opportunity 
to sell a certain number of shares very advan- 
tageously and we availed ourselves of the oppor- 
tunity. We told you that it was an exceptional 
year in consequence, and because it was an 
exceptional year and because the profits had been 
so derived, we recommended that £100,000 should 
be carried to special reserve account. There is one 
thing more. There is a certain confusion which is 
likely to be created in the minds of some share- 
holders when we say that we derived profits from 
shares. I want you to understand—we took great 
trouble to set them out clearly in one of our pre- 
ceding reporte—that we. do sometimes receive 
payment in shares for work which we do during a 
year, and in that particular year we received 
considerable sums in shares for work done, and 
during that same year we had an opportunity of 
selling a portion of those shares and so converting 
a share payment into cash payment, a very large 
proportion of that representing payment for work 
done. It is for such reasons as that that it is 
extremely difficult, with any accuracy at all, to 
divide the sums realised from shares and those 
derived from work done. I hope I have made that 
clear. 

Mr. MARSHALL: Quite. 

THE CHAIRMAN: I now ask Mr. Pears, of the 
auditors, to say a word in regard to the auditors’ 
certificate. 

Mr. Pears (who was received with applause) 
said: I was rather surprised to hear one of the 
shareholders state that our certificate to these 
accounts wasascandal. The form of this certificate 
is the same as that used in previous years. My 
firm have been auditors of this company ever since 
its incorporation in 1897, and I personally have 
attended to the company’s accounts for many years. 
I may say that there is no company whose accounts 
I have audited in which I take more interest. I 
do what I can on behalf of the shareholders whom 
we represent. The certificate has given to share- 
holders, in our opinion, the information which they 
should know. A suggestion has been made that 
we should see all the shares the company possesses, 
but it is stated distinctly that some of the shares 
are abroad, in various countries, and we cannot see 
them. There is no reason why we should see them. 
We have seen letters or certificates regarding them, 
and wo are satisfied that they are properly held on 
behalf of this company. This is a form adopted by 
my firm and other accountants where similar 
circumstances exist. 

THE CHAIRMAN: It remains for me to put the 
motion to the meeting in regard to the adoption of 
the Directors’ Report and Balance Sheet. 

The resolution was carried unanimously. 

-- FHE CHAIRMAN: I have now to move :— 

“ That a final dividend of 10 per cent., equal 
to two shillings per share, less income tax, upon 
the 250,000 Cumulative Participating Prefer- 
ence Shares, be and the same is hereby declared 
for the year ended December 31st, 1913 ; that 
the said dividend be payable on August 3lst, 
1914, to the shareholders registered on the 
books of the company at July 21st, 1914 ; and 
to holders of share warrants to bearer. | 
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“ That a final dividend of 10 per cent., equal 
to two shillings per share, less income tax, 
upon the 750,000 Ordinary shares numbered 
1 to 500,000 and 750,001 to 1,000,000, be and 
the same is hereby declared for the year 
ended December 3lst, 1913; that the said 
dividend be payable on August 3lst, 1914, 
to the shareholders registered on the books of 
the company at July 21st, 1914, and to holders 
of Share Warrants to Bearer." 

САРТ. Н. RIALL SANKEY seconded the motion, 
which was carried unanimously. 

Мв. STATHAM: I have much pleasure in moving 
that Mr. Marconi should be re-elected. The greatest 
tribute to him would be to put the resolution to you 
without further comment, for his merits are so well 
known. I recommend that you unanimously re- 
elect him. 

Mr. Eves seconded the resolution, which was 
carried with applause. 

THe CHAIRMAN : Thank you very much. 

ALDERMAN J. C. Еовре (of Cork): I have very 

t pleasure in proposing the re-election of Mr. 

rey Isaacs. I think that his statement to us 
to-day has imparted confidence among the share- 
holders. Mr. Isaacs has brought this company to 
а great measure of success. When he started first 
with it the company was in a very bad financial 
condition, but to-day it is able to show a balance 
sheet with hundreds of thousands of pounds in 
hand. 

A SHAREHOLDER: I second the motion, and I 
юр that these attacks will now cease. 

he resolution was carried with one dissentient. 

Mr. GoprREv Isaacs (who was received with 
applause) said: Allow me to thank you for my 
practically unanimous re-election to this Board. 
You may rely upon it that I shall continue to do 
the work which I have endeavoured to do in the 
past, and to do it even more efficiently if I can in 
the future. I beg of you all to believe that so far 
as the Board is concerned, and so far as the managing 
director of the company is concerned, nothing 
whatsoever in the ordinary conduct of this business 
has had or should have any effect whatsoever over 
the fluctuations of markets. We have suffered 
very badly—I have suffered particularly—in con- 
sequence of fluctuations of the market, but I assure 
you that these fluctuations have resulted largely 
from excessive speculation in all parts of the world 
in what has proved an industry which is so attractive 
and so alluring and far-reaching as wireless tele- 
graphy. It appeals not only to the home markets 
but to every market in every country. Everybody 
desires, at certain moments, when something excites 
him, to invest in Marconi shares, and in consequence 
there are times—and may be so in the future, but 
I hope not to the same extent—of excited specu- 
lation in the shares, which must necessarily cause 
them to go to a price which everybody must know 
is unjustified, and that whatever the success of the 
company the shares should not stand at such a 
figure. 

51к JOHN HENNIKER-H EATON : I wish to bring for- 
ward an uncontested motion. I have known Mr. Mar- 
coni for many years, and as my total dividends from 
this company amount to 6s. a year I am not likely 
to be accused of selfish motives. I desire you to 
join with me in a hearty, cordial vote of thanks to 


Mr. Marconi. To quote some well-known words, 
he is “the most marvellous inventor of the age.” 
Millions of people now go to sea with a greater fecling 
of safety and protection. He is one of the most 
marvellous men in the country, and he is also noted 
for the fact that he could not possibly be connected 
with anything that is dishonourable. (Hear, 
hear!) I propose a hearty vote of thanks to our 
dear friend, Mr. Marconi. (Applause.) 

ALDERMAN J. C. FoRDE: I should like to second 
that. Iam very glad that this meeting has turned 
out so well. There has been a little breeze but 
that is all over. You have presided, Sir, with 
wonderful self-control, and a source of satisfaction 
is that there is no “SOS” signal going forth 
from this meeting. (Applause.) 

The resolution was carried unanimously. 

THE CHAIRMAN: I thank Sir John Henniker- 
Heaton for his very kind remarks. He has always 
taken a very great interest in my work. There is 
one more formal matter. I wish some shareholder 
would move the appointment of the auditors. 

The auditors, Messrs. Cooper Bros. & Co., were 
unanimously re-elected. 

Тнк CHAIRMAN: The next business is that of 
the Extraordinary General Meeting, the notice of 
which has already been read. I have to move the 
following extraordinary resolution :— 

" That the provisions of the Memorandum 
of Association of the company be altered with 
respect to the objects of the company by the 
insertion of the following provision in Clause 3 
of the said Memorandum and that the objecta 
of the company be extended accordingly, that 
is to say: Between sub-section (x) and the sub- 
section at present lettered (y) the following addi- 
tional sub-section—namely, ‘(y) To establish 
and support or to aid in the establishment and 
support of associations, institutions, trusta, 
funds or conveniences calculated to benefit 
employees or ex-employees of the company, 
or the dependents or connections of such 
persons, and to grant pensions and allowances, 
and to make payments towards insurance, 
and to subscribe or guarantee money for 
charitable or benevolent objects, or for any 
exhibition, or for any publio, general or useful 
object.' And that the sub-sections of Clause 3 
of the said memorandum at present lettered 
(y) and (z) be lettered (z) and (za) respec- 
tively." 

Mr. Isaacs seconded the motion, which was 
carried unanimously. 

Replying to a request for information as to future 
prospects, the Charman said: The prospects of the 
future is a very big question. We have already 
touched upon the business of wireless telephony. 
Perhaps that will also be applicable between distant 
countries. Progress is continuous in every depart- 
ment of the transmission of messages through space, 
perhaps even greater progress than persons outside 
realise. I have a great number of assistants here 
who are doing very good work and with whom I am 
very satisfied. If I wished to go into an explana- 
tion and to forecast the future of wireless I should 
have to keep you a very long time, but I certainly 
think that the future looks as good as ever. (Ap- 
plause. ) | 

The proceedings then terminated. 
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YOUNG EXPERTS-—Boy Scouts оп a “ Field Day" with their wireless. 


Light Portable Wireless Apparatus 


F “ patriotism is dead," as the pessimist 

has declared, how then is it that 

movements among youths and young 
men which can only flourish upon the 
existence of this instinct, added to that of 
manliness, are in such a healthy condition ? 
The response by the young to undergo 
some form of training and organisation 
which wil make them better and more 
useful citizens has contributed in no small 
degree to the success of the Boys' Brigade, 
the Church Lads’ Brigade, the Boy Scouts’ 
Association, and, among the seniors, the 
Cadet Corps and the Territorial Force. 
Those who direct the energies of all the 
organisations just named have realised, 
as have many of the individual members, 
that a knowledge of wireless telegraphy 
is an important factor of efficiency, and that 
such knowledge might also be turned to 
useful account. 

But we cannot have competent operators 
of light portable wireless telegraph stations 
suitable for such organisations unless there 
is available sound and reliable apparatus 
at a price that will bring it within the range 
of the purses of those by whom it will be 
employed. The Marconi Company having 


encouraged the study of the principles of 
wireless telegraphy by the award of valuable 
prizes in connection with the recent 
examination, have gone a step further 
and have designed special apparatus for 
the Tertitorial Forces, Cadet Corps, the Boys’ 
Brigade, the Church Lads' Brigade, the 
Boy Scouts’ Association, etc. 

Many a troop or company has been unable 
to obtain a first-class equipment on account 
of the expense, and has hesitated to make 
the heavy claim upon the generosity of 
its benefactors which the provision of the 
equipment would mean, whilst to the private 
individual the initial outlay has been pro- 
hibitive. This difficulty has now been 
overcome not only by producing an inex- 
pensive set, but also by so designing it that 
it 18 unnecessary to purchase a complete 
station at the outset. 

The Marconi Company have devised the 
apparatus with a view to enable the pur- 
chaser to procure, at first, merely the 
essential parts for a receiving station, во 
that in time a complete and in every 
way first-class installation can be built 
up. They have issued an illustrated 
catalogue of such parts, and everything 
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No, 3 Transmitting Set. 


which appears therein will be found on trial 
to be the best that is available. 

In this catalogue 
some particularly 
interesting items 
are illustrated. For 
instance, on pages 
11 to 14 prices are 
given for sufficient 
apparatus to enable 
the beginner to set 
up a receiving sta- 
tion. For this he 
will require an 
aerial and earth, 
a large two-slide 
inductance, crystal 
detector, and tele- 
phones. With this 
combination, and 
using zincite-bor- 
nite or other low-resistance crystals, he 
will be able to receive clear signals from 
large stations, notably the Eiffel Tower and 
its time signals. If he wishes to increase 
the sensitiveness of his receiving instruments, 
he has only to turn to page 13, where he 
will find several items relating to this 
subject. Possibly, indeed probably, he 
will desire to purchase a potentiometer and 
battery. It is surprising how much the 
sensitiveness of even the  low-resistance 
crystals, such as zincite-bornite, and espe- 
cially zincite-tellurium, can be increased by 
means of a battery. 

For receiving on short wave-lengths and 
for exceptional sharply tuned receivers 
the Marconi Company have designed a 
special jigger which can be supplied with the 
secondaries wound either in two sections 


А “ Scout" Wireless Troup ready for marching with 
a complete transmitting and receiving set. 
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connected to two terminals and giving a 
range of about 150-650 metres, or in one 
section giving 1,200-3,000 metres. 

There is also a convenient buzzer, which 
will be found to work effectively in con- 
junction with a tuning curve supplied with 
each instrument. By this means the aerial 
circuit can be made to oscillate and so 
quickly tuned to any wave-length. 

Then there is an aerial-tuning condenser 
to enable short waves to be received 
ona long aerial. Another piece of apparatus 
which the amateur should take special 
note of is the telephone transformer, 
with which he will be able to obtain 
results comparing very favourably with 
the work of the high-resistance telephones, 
which are quite beyond the means of 

many amateurs. 


The Astronomer 
Royal to the Board 
of Visitors of the 
Royal Observatory, 
Greenwich, has just 
issued his annual 
report. In it atten- 
tion is drawn to 
the fact that the 
sending of wireless 
time-signals has 
proved of great 
value to navigators, 
and is likely to be 
of importance in 
the determination of the longitude of land. 


No. 3 Receiving Set. 
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Practical Hints for Amateurs. 


A Small-Power Amateur Wireless Station. 
By ERIC E. HART. 


HE apparatus used in the station de- 
| scribed below is practically all home- 
made. The aerial consists of two 
parallel copper wires, No. 16 S.W.G., on 
spreaders 4 feet long — ordinary broom 
handles. The high end is 60 feet high, on a 
mast at the far end of the garden, and the 
lower end is 35 feet high, on a chimney pot. 
The operating room is at the lower end, and 
the leading-in wire comes straight down, 
making an inverted L aerial. The length of 
the aerial including the lead-in is 150 feet. 
Another aerial is also fitted up, but only 
as an experiment. This is in the loft over 
the operating room ; it consists of two wires 
(No. 14 S.W.G. aluminium), 1 foot apart 
and 25 feet long ; these are just slung across 


from one beam to another, about 25 feet 
from the ground. Good results have been 
obtained with this aerial, both in receiving 
and sending. 

The receiving instruments consist of a 
loose-coupled tuner, detector, blocking con- 


denser, and 'phones. The primary of the 
tuner is No. 18 8.W.G. enamelled copper 
wire, wound on a cardboard cylinder, 
22 inches long, and 44 inches diameter. 
The secondary is No. 28 S. W.G. enamelled 
copper wire, wound on a cylinder 15 inches 
long, which just slides inside the primary. 
It is tapped off in six sections ; the tappings 
coming to a switch at the end of the coil. 
The detector is of the usual type, consisting 
of two brass cups, one containing a point 


of copper py- 
rites, the other 


a surface of 
zincite. Various v 2 

crystals have ^ 252. — JF. 
been tried, but "= = 
these two have 

been found to *^ 

give the best results. The blocking con- 
denser simply consists of 15 glass plates, 
41 by 3} inches—in fact, photographic 
negatives—interleaved with sheets of tinfoil. 
The 'phones are of 1,000 ohms resistance each. 

The secondary of tuner, detector, and 
blocking condenser are all connected in 
series ; and the 'phones are in parallel with 
the condenser as shown in Fig. 1. А buzzer, 
to adjust the detector, is also used ; this is 
simply an electric bell with the gong and 
hammer removed. 

The transmitting instruments are a 1]-inch 
induction coil, high-tension condenser, helix 
and tapping key. The coil and key are not 
home-made, so will not be described. The 
condenser is made of 14 glass plates 10 by 
8 inches, interleaved with tinfoil. The 
helix is 24 feet of No. 8 S. W.G. aluminium 
wire wound on a mahogany frame. 

Power.—A 12 volts alternating current 
is obtained from the lighting mains by 
means of a small transformer. This voltage 
is put through the coil and its hammer 
break. With alternating current, of course, 
it is usual to short the break of a coil, and 
use the latter as a high-tension transformer ; 
but in this case it has been found that 
a much larger and thicker spark is obtained 
when the break is working. The break is 
not in synehronism with the cycles of the 
current (60 per sec.), but is simply left to 
work in the ordinary way. 
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EXPERIENCES WITH A KITE 
AERIAL. 
By K. K. J. 


O enable me to hear the more 

| Important stations I decided to use 

a kite aerial. An ordinary kite was 

obtained, and the first aerial consisted of 

about 100 yards of 36-gauge copper wire— 

flimsy, it is true, but it was sufficient for 
the first experiment. 

The receiving apparatus on this occasion 
was a small direct-coupled set which just 
fitted on the cycle carrier. The “earth " 
consisted of two bicycles laid on the ground. 

The kite was got up without difficulty, the 
aerial being suspended from a small insulator 
fixed to the string near the kite. The aerial 
wire was connected directly to the “ set.” 
No sooner was the ’phone put on than our 
old friends ECX and MHX were heard like 
trombones in a small room. 

It was then found that the strengths of 
signals were wonderfully improved by sup- 
plementing the bicycle earth by a few 
“ stair rods " stuck in the ground. 

The kite was raised to a still better angle 
so that the aerial should be vertical, and so 
about 300 feet high. 

Not satisfied with the result, a much 
larger aerial was tried—a single wire, but 
some 600-700 feet long. This was raised 
so that it subtended an angle of about 
60-70 degrees. We tried for Clifden and 
* got him OK ” and quite loud. Two days 
later we tried this aerial again, but no 
sooner had we got it into the air than we 
discovered—by physical phenomena—that 
X’s were pretty abundant, considering that 
no one had.the pluck to put his hand within 
an inch or so of the aerial. 

A heavy thunder cloud was passing, but 
we succeeded in putting a spark gap in 
series with the aerial and earth, opened it a 
full three-quarters of an inch, and left it. 
Then followed a remarkable fire of oscillation 
sparks from the aerial. Everything sparked ! 

We found that when the height of the 
aerial varied while signals were coming 
through, the difference in tuning on direct- 
coupled circuit due to the variation in 
capacity was not sufficient to put the signals 
out appreciably. A good earth was obtained 
by sticking a few metal rods in the ground 
or laying them in a wet ditch. When iron 


railings were near we made a connection 
with a scraped portion of the metal and 
obtained excellent results. 

A silicon detector worked admirably and 
was found to be convenient owing to its 
reliability and ease of adjustment. 

For ordinary experiments a small “ tapped 
off" directly coupled set, measuring but a 
few inches each way, is very convenient for 
the roaming amateur. All one needs, then, 
ig this set, with self-contained detector, a 
*phone of some kind (quite ordinary "phones 
give remarkably good results on these lofty 
aerials), a stair rod or two, a few hundred 
yards of wire (almost any size), and lastly 
the kite, which should be of the tailless 
variety and not more than four feet high. 
We found that a two-foot kite would take 
with ease a 36-gauge 600-foot aerial in a 
normal wind and keep it there without any 
trouble. А stouter aerial is somewhat 


better, but has the disadvantage of requiring 
a larger kite, and should a gust of wind 
raise the kite suddenly there is a danger of 
its soaring off with the receiving set. 


Fig. 1. 


AN AMATEUR STATION. 


By Сох GRANT. 


GOOD deal has been written at 
A various times about the height of 
the aerial ; the average height of my 
aerial is about 26 feet, the highest point is 


only 32 feet above ground, and length 
160 feet; the situation is not particularly 


open. On this I get all the usual stations— № 


Paris, Norddeitch, Nauen, and further on 
favourable occasions ; my transmitting range 
is about 8 or 10 miles. 

My receiving connections (I have two 
receiving sets) are as shown in Figs. 1 and 2. 
I have tried various connections for recep- 
tion, but find that it takes a lot to beat that 
shown in Fig. 2, while with that shown in 
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Fig. 2. 
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Fig. 1 I get very good results indeed, and 
am rarely troubled with jamming. 

In the set shown in Fig. 1 the coil, A, 
consists of 300 feet 22 асс. on a 4 in. mill- 
board tube, and coil B consists of 250 yards 
28 enamelled copper, tapped in 18 sections ; 
coil A has a sliding contact. From the 
tubing coils connection is made to potentio- 
meter (300 ohms wound with 36 scc. G.S.), 
variable condensers, two detectors and 
switches, all mounted on one base. The 
variable condenser consists of 9 fixed and 
8 movable plates (zinc), with a di-electric 
of 44 in. ebonite sheet. A good way of 
fixing the ebonite to the plates is to use 
Mendine, an adhesive which I have found 
useful. The detectors are silicon and 
zincite-pyrites, and there is also a stand-by 
—carborundum with battery and potentio- 
meter. Earth is made to the water main in 
two places with a 4 in. bare cable. The 
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Fig. 3. 


head 'phones are ordinary watch receivers, 
re-wound to 2,000 ohms each, and they 
give excellent results. It is quite a 
simple matter re-winding a ‘phone with 
49 scc., and the ordinary diaphragms will 
do quite well ; I find no difference whatever 
in the strength of signals using one of the 
special thin diaphragms used in wireless 
"phones. 

In receiving set as shown in Fig. 2, 
coil A consists of 200 yards 26 enamelled 
copper on a 5 in. tube with a sliding contact, 
and the two-slide coil, B, is wound with 
150 yards of 26 enamelled copper on 6 in. 
tube; the variable condenser is made up 
out of old quarter-plate negative glasses 
with tinfoil on one side, and the sliding 
plates are the usual zinc; distance pieces 
separating the glass plates are made of 
waxed millboard strips. 


_ ———————— — 


TRANSMITTER. 

I first made a 1 in. spark coil, and use 
with it an oscillation transformer and glass 
plate condenser ; in this set the transformer, 
A, is made as follows :— 

Primary: 8 turns 70 40 rubber-covered 
flex, wound on a 2 in. or 3 in. cardboard or 
wood cylinder. Secondary : 24 turns 20 dcc. 
slipped over primary and separated by 
about yj, in. with strips of rubber or ebonite ; 
the whole is put in a glass jar and filled up 
with paraffin wax. 

The break on coil used with an attach- 
ment of: mine gives & good musical spark ; 
it is constructed as follows (Fig. 3) :—near 
the soft- iron dise there is another but 
smaller pillar with screw and lock-nut ; this 
screw regulates a strip of brass ү, in. thick, 
which presses against spring on contact 
breaker; between this brass strip and the 
contact spring is interposed a disc of rubber, 
which almost completely deadens the note 


of the break. 


" 
men ^ мее. . C oie 


Fig. 4. 


The coil, C, consists of 35 feet 12 tinned 
copper, and the condenser consists of 11 
sheets of copper foil, 3) in. by 24 in., between 
the usual glass plates, size 4} in. by 3} in. ; 
this is fixed underneath the baseboard 
containing the transformer and spark gap. 

Perhaps the following hints will be of use 
to amateurs. In the first place, I would 
advise anyone to fit up the attachment for 
giving a high note to the spark ; by the use 
of this one can put extra voltage on to the 
coil. I designed my coil for 6 volts, but 
always use 10, which makes a great im- 
provement, and the insulation of secondary 
stands it all right. If the higher voltage is 
adopted, an extra condenser of at least 
twice the capacity of the condenser fitted 
in base of coil should be fitted on to the 
primary. A small rheostat should also be 
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kept in series with coil, as current can be 
regulated to nicety with it—this makes 
another improvement; if resistance were 
not used, you would most likely get a 
shorter spark—this happened on my coil. 
A zinc gap is much superior to any brass 
ball. I first fitted my coil with a brass ball 
gap, but discarded it a few days afterwards 
in favour of a zinc gap ; the ball gap is still 
fitted to coil, although it is not now used. 


THE AMATEUR HANDYMAN, 


A Protected Detector. 
Bv P. DENISON. 


LTHOUGH many good and well- 
nc detectors have appeared 

in these pages at different times, 
one seldom sees one that would be capable 
of use close to a high-power transmitter, 
that is now becoming the lot of many 
amateurs to possess. 

Short-circuiting the detector when sending 
almost certainly leads to destruction of its 
sensitiveness, as an oscillation circuit is so 
formed which picks up a good deal of cur- 
rent from the surrounding apparatus, burn- 
ing the crystals at their contact with one 
another. 

In experimenting with that most excel- 
lent combination zincite-copper pyrites I 
noticed with what ease a sensitive place 
was found on the crystals ; in fact, on even 
moderately good crystals it is only neces- 
sary to put them together and signals are 
good without any adjustment whatever of 
their pressure. 

Another obvious phenomenon is that of 
maximum sensitiveness immediately after 
contact has been completed and before any 
other adjustment has taken place. 

Working upon these facts, I have invented 
the crystal holder represented in the accom- 
panying diagram, and it has been in constant 
use every day for over two years, with not 
the slightest trouble that so often attends 
a “ short-circuiting protector.” 

I can thoroughly recommend it to those 
who have hitherto stirred the ether with 
complaints of burnt-out crystals and the 
inevitable unreceived message ! 

It will be seen by reference to the diagram 
that the stand is almost similar to those in 
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use in the majority of stations, except that 
it has the addition of a pivoted lifting lever, 
A, turning upon a screw, E, and separating 
the two crystals on moving the arm forward 
(shown to the left in the diagram) by means 
of the two small links and a small ebonite 
insulator, B. 

Except in one or two small details, the 
diagram is self-explanatory. The blocking 
condenser in the base is used as shunt to 
the telephones, and may be of suitable 
dimensions to give crisp signals with the 
pair of ’phones in use, two short leads being 
taken from it to two of the terminals 
screwed to the end of the base. Two more 
terminals are connected to the fixed crystal 
cup and the base of the pillar supporting 
the spring and adjusting screw. 

The adjusting screw embodies rather a 
unique feature in the small knurled thumb- 
nut, C. Being of small diameter, it allows 
of rapid adjustment, or removing the screw 
for oiling, etc., leaving the larger diameter 
head for finer working. 

The insulator, B, simply serves to prevent 
leakage from the moving cup to earth by 
means of the lever and base. 


A round-headed brass upholstery tack is 
driven into the side of the base in the 
position shown at D in the diagram, and 
this forms a catch over which to hang the 
arm when crystals are separated, eliminating 
the necessity of holding back the lever 


' during transmission. 


A small wooden or ebonite knob may be 
fixed to the end of the lever for use as handle, 
or а cord and pulley arranged to work it in 
conjunction with the aerial switch, if one is 
used, may be devised to suit each case. 

The rapidity with which this detector may 
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be operated, and how effective this method 
really is, can only be judged after a fair 
trial. 

It works excellently with zincite-copper 
pyrites crystals, but several others may be 
experimented with with more or less satis- 
factory resulte. 

In returning the lever to its receiving 
position, care should be exercised not to 
allow it to spring back, or the crystals will 
be chipped and spoiled. 


AMONG THE WIRELESS 
SOCIETIES. 


North Middfesex.—AÀ meeting of the 
North Middlesex Wireless Club was held on 
August 10th, at Shaftesbury Hall, Bowes 
Park. The question was raised as to whether 
it would be advisable, in view of the un- 
settled conditions consequent upon the 
outbreak of war, to postpone future meetings. 
After a short discussion it was unanimously 
decided to hold a further meeting on Monday, 
September 7th. It was agreed that by 
holding meetings at intervals of a month 
there would be less chance of members 
getting out of touch with each other. The 
stations of all members have been closed by 
the Government during the war and the 
aerials have been taken down. It is pleasant 
to be able to record that the officials who 
undertook the work did so with great 
courtesy and consideration and, in some 
cases, promised to give every assistance in 
restoring the apparatus to its former 
condition. 

At the July meeting of the Club a letter 
was read from Mr. Penn, who is at present in 
India, in which he claimed that he had 
carried on some successful experiments 
with wireless telephones, having been able 
to communicate 900 miles using only 24 
volts and 34 amps., the masts supporting 
the aerials being no more than 30 ft. high. 

+ + + 

Liverpoof.—At а meeting of the Liver- 
pool Wireless Association, held on July 23rd, 
it was agreed to take steps to control as far 
as possible the operations of amateurs, 
with a view to minimising interference 
with commercial and other amateur stations. 
A further meeting was held on July 30th 
to consider a programme of future meetings. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions on technical and general problems 
that arise п the course of their work or in their study to Mr. H. Dobell, 


21 Maltese Road, Chelmsford. 


Such questions must be accompanied by the 


name and address of the writer, otherwise they will remain unanswered. 


V. G. M. (Bexley Heath) sends us a diagram of a two- 
slider tuning-coil, in which the earth goes to the bottom end 
of coil, the aerial to one slider, the second slider and the 
earth-lead to the two sides of & variable condenser, while 
the detector (crystal) with telephone in series goes across this 
condenser. He asks whether the station being reocived 
should be tuned in roughly with the first slider, and then 
finely tuned by the м slider, or whether both sliders 
should be moved simultaneously. In his diagram he has 
got the first slider right at the top of the ooil, which looks 
as if he were receiving long waves. In this case, we have 
"no high opinion of this circuit ; if a single-circuit receiver ia 
to be , we prefer to make it а truly single circuit —just 
the aerial-earth circuit tuned to the inooming wave and the 
detector taken off from the top of the tuning inductance 
included in that circuit. The introduction of a variable 
condenser in this case only decreases the potential across 
the detector, and introduces a pseudo-tuned secondary 
circuit which adds complications in adjustment, without 
any compensating advantage in selectivity such as is given 
by a double circuit receiver. Ав for tuning-in a station, 
if the latter cannot be heard at all the first slider should be 
moved in steps, and at each step the second should be 
swept up and down; when weak signals are obtained, the 
second slider and condenser should be adjusted to maximum 
and then the first slider altered till its best position is ob- 
tained. If the station is strong enough and near enough to 
* impulse " the aerial, however, the second slider will give 
a maximum when it is in tune with the aerial-circuit, 
whatever this may be tuned to, in which case the first 
should be altered in steps and the second altered to suit 
each step. 

V. G. M. also asks if a single telephone receiver of 150 ohms 
res., which gives distinct clicks when tho leads are placed 
simultaneously on his tongue, will be sensitive enough for 
use with carborundum or zincite bornite. This "click " 
teat is no indication of sufficient sensitiveness, and tho tele- 
phone would be of little use unless helped by a telephone 
transformer (see numerous past Answers). 


E. W. J. (Brussels) has made a wireless set, but docs not 
know how to connect up the various parts to gct tho best 
results. He has got a certain diagram of connections from 
& book, but rightly doubts its correctness, since it shows the 
aerial and earth permanently connected to the ends of the 
tuning-inductance, so that tho acria!-earth circuit cannot be 
tuned. Не says, “If I place the tuning inductance and 
condenser in series, as in the November, 1913, instructional 
article, I can tune to all wave-lengths within the limits of the 
apparatus, but where shall the detector and telephones be 
connected ? In the article they are shown across the 
inductance, but this is no good when the latter is shorted 
for short wave-lengths." Quite right, but the article goes 
on to explain that such a “single-circuit receiver" is of 
very little good except when receiving long waves on a 
short aerial, under which conditions there must always be a 
considerable amount of inductance added to tho aerial 
circuit, With E. J. W.'s aerial, even the comparatively 
short ship-waves of 600 metres would require a fair amount 
of inductance, and would give pretty good signals on tho 
single-circuit receiver, though for these waves—and cer- 
tainly for the 300 metres ship-waves—we should prefer the 
coupled circuits described in the same article. E. J. W. 


suggests putting the detector across both inductance and 
condenser; but is held up by the difficulty “ how can he 
connect the potentiometer in this case, since the condenser 
would break the circuit for the continuous current from the 
battery ?" He might use this connection with a orystal 
which does not require & battery and potentiometer; but 
even 80, it would not be using it to the best advantage, 
as the article explains (see par. 449 of the “ Elementary 
Principles," by R. W. Bungay). He suggesta an ingenious 
way of using the potentiometer in spite of the intervening 
condenser, by putting & large inductance across it, which 
would conduct the continuous current and, incidentally, 
prevent accumulation of static charge We think this 
would be all right so far as it goes, though he certainly 
should not use an electro-magnet for the purpose, but a very 
long single-layer coil of fine wire; but this plan will not 
overcome the difficulty that when receiving such short 
waves that all the inductance is shorted, the crystal will not 
be in its best position to get the full potential difference of 
the signals. However, he might try this, also he might try 
an auto-jigger connection for the short waves instead of 
changing over to coupled circuits. Finally, we think there 
is no need to lower his aerial in thunderstorms if it is well 
earthed outside the house—t.e., with a direct circuit to a 
good earth without having to enter and leave tho house. — 


R. C. C. (Ongar) asks whether he would get better results 
with his aerial pointing straight in the direction of the other 
station or not pointing straight in that direction. Unless 
his aerial is long in comparison with its height, the direction 
of it will not matter much ; but if it is sufficiently long to 
possess the properties of the Marconi directional esa it 
should point straight away from the other aerial, and the 
other aerial should point straight away from it—that is to 
say the leading-in ends should be nearest each other, and 
the free ends furthest from each other. As he draws them 
they are just wrong. Apparently the transmitter he pro- 
poses is '' plain aerial ;" he had better take care, for unless 
the power he uses is very small, he may have trouble in 
getting his licence. 


G. N. W. (Uppingham).—I intend making a small wire- 
lessly controlled motor-boat, which will be propelled by 
a 4 B.H.P. petrol motor with electric ignition ; this boat 
will also have two brushes, one running against a two- 
section commutator, the other running against a six-section 
commutator. How can I prevent the spark at the sparking 
plug, which will give an 4 in. good spark, and also the spark- 
ing at the commutators, from affecting the coherer, which 
will be about three feet from the spark plug. | 

Answer.—Your only chance of arranging that the ignition- 
spark shall not affect the coherer will be to use a Lodge 
double-electrode plug, using twin or concentric leads to 
this so as to render the ignition-circuit as non-inductive 
as possible. With tho ordinary single-electrode plug the 
metal of the engine forms part of the ignition-circuit, and it 
would be impossible under those conditions to protect the 
coherer from the effects of the spark. With regard to the 
commutators, you must shunt the breaks of these with 
non-inductive shunts ; you may have to employ condensers 
as well—little ‘‘ Mansbridge” type, 1 míd. paper con- 
densers are suitable, and are not expensive. 
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TRAINING COLLEGES. 


HE managers of the Royal Technical College, 

Glasgow, find that the demand for instruction in 
wireless telegraphy has increased to such an extent 
that it cannot be met by the present arrangements 
at their School of Navigation. The demand is 
coming largely from students of navigation, who 
cannot remain on shore for a time sufficiently long 
to enable them to complete the courses. In these 
circumstances the managers of a number of local 
lines of steamers have intimated that they will 
make special arrangements for giving,the appren- 
tices who sail on their ships every possible oppor- 
tunity of attending the classes. They are of the 
opinion that, while all ships fitted with an 
installation must have one wireless operator, the 
manipulation of the apparatus, on cargo ships, at 
any rate, might be entrusted to 4 junior officer, 
and that on long-distance passenger ships one 
exclusive operator might be carried, an there 
might also be, for relieving purposes, one qualified 
member of the crew. 

* * 

In October the colleges of England enter upon 
a new session, and all who are intending to take 
up engineering will be required to decide, and to 
decide forthwith, what their curriculum is to be. 
Future success in life depends to a large extent on 
the care with which both the college and future 
course of study are selected. Too many—and 
thie is especially true of those whose parents are 
engaged in an occupation entirely different from that 
which their sons intend to take up—make a hap- 
hazard choice. Sometimes it is that they do not 
know what they want or else they are unable to 
gauge their abilities and qualifications, with the 
result that, after a course of expensive study, they 
find they could have done so much better if they 
had entered for this or that course; but now the 
time available for their education is drawing to an 
end, they cannot afford to “ put back the dial," 
and they are perforce obliged to start their careers 
only half equipped. 

For such, therefore. who intend to take up 
engineering with a view to making wireless tele- 
graphy a special part of their study, we would 
advise a glance at the prospectus which is issued by 
the University of London for the faculty of Engineer- 
ing of University College. The prestige of this 
faculty is well known. It would be invidious to 
say that it ranks higher than any other similar 
faculty in the United Kingdom, but at least it ranks 
as high, and inasmuch as it is situated in the very 
heart of London, within a short railway journey from 
the majority of the suburbs, it should prove a very 
desirable opportunity to many. On pages 33 and 
40 of the prospectus will be found the particulars 
dealing with electrical engineering. Tt will be seen 
that their plant and apparatus is particularly 
efficient, and amongst thcir desiderata the depart- 
ment holds a licence from the Postmaster-General 
for a wireless telegraph plant and antenne, and 
practical instruction is given as well as courses of 
post-graduate lectures. In the advanced lecture 
course wircless telegraphy is among the subjecta 
put down for study in the third term. The fees 
will compare favourably with those of any other 
similar institution. 


The Manchester School of Technology aims at 
instruction for a somewhat different class of student, 
the commercial engineer, if we may use the term 
without offence. For the two classes are entirely 
distinct, though both in their sphere are indispen- 
sable. This is where the necessity for making & 
definite choice comes in, for the student who takes 
up the theoretical—or shall we say professional ?— 
side of the profession is at a loss to adapt himself 
to the commercial side when the necessity arises. 
Therefore when the ultimate aim is to be commercial 
rather than professional, this second prospectus 
will be found the more useful. The Manchester 
School of Technology fits ita students to get at 
results most useful to future employers, whetheron 
the practical side or theoretical. For experience 
has proved that a manufacturer values an appren- 
tice who can take his place at once on а “ dynamo 
test" and earn moncy without making mistakes 
about the “ constant of the instrument." On the 
theoretical side such a man valucs the young 
designer who can not only apply his mathematics 
to the problem in hand and obtain a correct result, 
but who has also a knowledge of shop processes and 
costs and the importance of standardisation. 

The position of this echool is most admirably 
adapted for this kind of work, for it is situated in 
the heart of a manufacturing district and is in close 
touch with the manufacturing firms of its ipii bi 
hood. Many of the staff of these firms take part 
in the teaching and give lectures on gencral subjecta 
outside the usual curriculum of an engineer's 
training. Furthermore, many of theae firms have 
made arrangements to take over students for a 
vacation course, so that they are enabled to judge 
of their qualifications before enrolling them for в 
two-year apprenticeship on the conclusion of their 
college work. 

* * * 


In a letter to the Press, the Irish School of 
Wireless deny the rumour that their school in Dub- 
lin is closed and the apparatus dismantled by the 
order of the Government. The actual state of 
affairs is said to be as follows: 

“The Government have insisted on taking 
down the aerial, so that no message can be sent or 
received, but they have in no way dismantled the 
apparatus, only reserving the right to use it them- 
selves when necessary. In the meanwhile the 
apparatus is in perfect order for working and ine 
structional purposes, and the school is open ав usual, 
although many of the students are taking their 


summer holidays." 


____———— 
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" Britannia Rules the Waves” 


HERE is probably no one in the 
| whole of the British Empire who has 
not heard or sung " Rule, Britannia!" 
But how many, we wonder, have pondered 
over the text of that imperishable song to 
find how literallv true are the words from 
it which we have placed at the head of this 
page. The past month has furnished us 
with many remarkable evidences of the 
prophetic truth and inspiration of these 
words. Within less than a week from the 
declaration of war the seas were swept clean 
of the enemies' shipping, and the few vessels 
that have so far eluded capture of the 
British and French fleets remain in impres- 
sive impotence, unable to carry home the 
cargoes with which they were laden, or to 
harass British merchantmen. 

One of the German vessels in this class 
was the converted cruiser Kaiser Wilhelm 
der Grosse, whose exploits are recorded in 
another column. Her sinking did more 
than show that our Fleet commands the 
sea; it showed that in consequence of 
Britain's wireless supremacy, we command 
also the long-distance air-communications, 
and we think we may justly claim that the 
destruction of the converted German cruiser 
was the first wireless victory of this war, 
due in no inconsiderable measure to the 
demolition of the Togoland wireless station. 

The main German wireless stations at 
Nauen and Hanover have no means of 
ascertaining the position of British warships 
afloat and recommunicating such positions 
to their cruisers, for no German ship afloat 
‘in the far-distant waters has a wireless 


installation of the necessary strength to 
enable them to communicate direct with 
Germany, and accordingly what has been 
done is for German ships receiving knowledge 
of the position of our ships of war to fling 
such news into the air, to be caught and 
re-transmitted to their nearest station on 
land, and by them again sent forth with all 
the energy of their full power to warn their 
vessels within the radius of their station. 
German vessels off the West Coast of 
Africa or in the Indian Ocean have now, 
since the destruction of the stations at 
Dar-es-Salanm and Kamina, no station other 
than that at Windkoep, to which they send 
their messages, and certainly there are not 
many German ships afloat in a position to 
send a warning to the latter place, the 
station of which is, for safety’s sake, nearly 
200 miles inland. 

As a consequence of this, the destruction 
of the station at Kamina meant that it was 
quite impossible to get any message as to the 
position of British ships of war sent to the 
Kaiser Wilhelm der Grosse, which has thus 
fallen the first. victim to Britain's wireless 
supremacy. It is betraying no secret to 
say that we are in constant and full communi- 
cation with our Allies, to our infinite ad- 
vantage, cables having been cut in certain 
instances. Britain's supremacy in wireless 
Is proving a big factor in the situation, 
especially as the enemy's long-distance com- 
munications have been destroyed. The 
station on the island of Nauru which has 
been destroyed is the last of the German 
wireless stations in the Pacific. 


SIR JOHN HENNIKER HEATON BART. 


Tue WIRELESS WORLD 


413 


Personalitiesin the Wireless World 
Sir JOHN HENNIKER HEATON, Bart. 


(Born 1848. Died September 8th, 1914). 


HE death of Sir John Henniker 
| Heaton removes а notable figure 
from our midst. Sir John was 
passing out of public life some time before 
his death, but what an original, lively and 
useful part he played in it! A former 
colleague of his in the House of Commons 
has put it on record that ''he possessed 
the most terrifically concentrated mind 
I ever met in a Member of Parliament,”’ 
and those who ever heard the late baronet 
speak on the subjects nearest to his heart 
know that such a description in no way 
exaggerates his particular genius. All his 
efforts were devoted to the one department 
of State—the Post Office. For years no 
one paid the slightest attention to his 
zeal for postal and telegraphic reform ; for 
some ensuing years most people thought 
him a bore; and at the end everybody 
agreed with him and proceeded to give him 
nearly everything he wanted. 

Sir John's faith in wireless telegraphy 
never wavered from the time of Mr. Mar- 
coni's arrival. He regarded it as a means 
that would bind the different links of Empire 
and cheapen and facilitate communication 
between the Mother Country and the 
Dominions Overseas. One sentence in a 
letter written to him by Mr. Marconi some 
years ago particularly pleased Sir John 
Henniker Heaton. It ran: "I sincerely 
hope that the good work to which you are 
now devoting your efforts may be crowned 
with complete success, and that before long 
your desire to see a service of penny tele- 
grams to New Zealand may be realised by 
the help of wireless telegraphy." Sir John's 
comment on this was typical of the man. 
He said: “ That this was no idle statement 
is well attested by the achievements which 
stand to the record of the Marconi Companv, 
and which lead me to realise the truth of 
the remark made to me some time ago by 
Sir Joseph Ward, then Premier of New 
Zealand, that ‘the rapid improvement 


made in Marconi wireless telegraphy can 
only lead to the attainment of cheap tele- 
graphic communication.’ ” 

On another occasion Sir John said: “ The 
world watches Marconi as one of the gifted 
leaders born for our time. His system is 
a powerful factor in our crusade for cheap 
Imperial communications.” 

This great “crusader” had achieved 
victories which have vitally affected inter- 
Imperial relations, and his success in bring- 
ing about Empire penny postage would 
alone give him an important niche in the 
world’s history. But he has other achieve- 
ments to his credit, as the following brief 
account of his career will show. 

John Henniker Heaton was a son of the 
late Lieutenant-Colonel Heaton, and was 
born at Rochester in 1848. He was educated 
at Kent House School and afterwards at 
King’s College, London, but at the age of 
16 he left England to seek his fortune at the 
Antipodes. He became a landowner in 
Australia, and also part proprietor of more 
than one newspaper in the Commonwealth. 
He represented New South Wales as a 
Commissioner at the Amsterdam Exhibition 
in 1883 and at the Indian and Colonial 
Exhibition of 1886, and he also represented 
Tasmania at the Berlin Telegraph Con- 
ference in 1885. In the latter year, having 
returned permanently to England, he was 
elected to the House of Commons as member 
for Canterbury, a constituency which he 
continued to represent until he retired from 
Parliament at the dissolution at the end of 
1910. He seldom spoke in the House except 
on subjects connected with the Post Office. 

In 1899 the freedom of the City of London 
was conferred on him in recognition of his 
services, and that of the City of Canterbury 
the same vear. He was four times offered 
the distinction of K.C.M.G., but declined it 
on each occasion. He accepted, however, a 
baronetcy, which was conferred upon him 
in January, 1912. 
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Operating Building at Belmar. 


N the July number of the WIRELEss 

WoRLD we published a full description 

of the British station—at Carnarvon, 
in North Wales—which had been erected 
to communicate direct with another station 
then nearing completion, in New Jersey, 
U.S.A., and which, between them, would 
provide greatly extended facilities for trans- 
atlantic wireless telegraph communication 
between the two continents. | 

The completion of the American station, 
or rather stations (for the system employed 
is duplex, and the transmitting and receiving 
stations are some distance apart), provides 
an opportunity for mentioning some of the 
prominent features. It is unnecessary to 
describe the plant and equipment of the 
New Jersey stations, for these are practi- 
cally identical with the plant and equip- 
ment erected at the Welsh stations. In 
North Wales the transmitting station is a 
few miles east of Carnarvon, on the Cefn-du 
mountain, whilst the receiving station is 
at Towyn. 

In New Jersey the transmitting station 1s 
at New Brunswick, about 50 milesS. W.of New 
York, and the receiving station at Belmar, 
some 70 miles S.S.W. of the capital. Private 
land lines connect these stations with New 
York,which will thus be in direct communica- 
tion with London when the more propitious 


times ahead of us permit the opening of 
the service. 

The station at Belmar introduces another 
note into the harmony of orchard and 
farmland of New Jersey. 

The beautiful spot stretches uphill over- 
looking Shark River, the famous salt water 
inlet, which in the summertime is crowded 
with sailing boats and launches, for here the 
well-to-do of New York come to spend the 
hot months and renew their strength for the 
rigours of the city winter. 

The road leading to the Marconi station 
runs along the top of a bluff overlooking the 
river, while the operating house is at the 
foot of the hill and quite close to the river 
bank. Here the receiving aerial connects 
with the first great mast rising from the top 
of the hill, then pointing westwards they 
stretch for almost a mile, supported by six 
other masts each three hundred feet in height. 
The big end of these aerials is carried down 
at an angle of. 30 degrees. These are sup- 
plied with steel-running ropes attached to 
anchors consisting of a pillar fifteen feet 
high with heavy iron weighta free to slide 
up and down. The heads are provided with 
& view to keeping the balance of the wires 
and thereby ensuring a definite tension at 
all times, so that when the wind blows, or 
sleet encrusts the aerials, the spans between 


the masts will sag down and the counter 
weights rise and thus make the tension 
constant. The chief difficulty experienced 
in building the operating house was in mak- 
ing the foundations water-tight, for the hills 
are intersected with hidden water streams. 
: But skilled architecture has overcome this 
disadvantage, which, however, was a great 
asset to the engineer, for it has facilitated the 
grounding system for the wireless plant, 
some features of which may be mentioned 
here. 

In selecting the sites for the erection of the 
new stations of the American Marconi 
Company, a number of elements had to be 
considered. The transmitting and receiving 
sites had to be more than twenty miles 
apart and correlated in such a manner that 
a line connecting them would be at right 
angles to the direction of desired trans- 
mission. The sites had to be chosen on 
low, marshy land on the coast, or near some 
waterway that would afford a direct elec- 
trical connection with the ocean. Where it 
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was not possible to get the whole property in 
a marshy district it was necessary to have the 
land around the power-house at least damp 
and moist. Then, by burying a network of 
copper wires and zinc ground plates, a good 
electrical earth connection was possible. 
With the middle of the oscillating circuit 
as a centre, wires radiate to a circle of zinc 
plates at a radius of 100 feet. This circle 
is continuous, all the plates being bolted 
together, and buried vertically in a trench, 
so that the radiating wires can be led down 
to the ground and soldered to the upper edge 
of the zinc ring. From the centre of the 
system cables, made up of stranded copper 
wire, are led from two sides of the building 
through insulators to the top of eight poles, 
set on a circle of eightv feet radius. From 
the insulators, on the top of these poles, the 
cables are separated and led down to the 
earth and soldered to points along the circle 
of zinc plates. The location of the eight 
poles and the separation of the cables is so 
arranged that the length of each cable from 
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The Power House at New Brunswick. 
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the centre of the system to the point it 
enters the ground is approximately the 
same. 

Radiating from the ring of zinc plates 
there are cables soldered to the ring at equal 
distances. Each of these cables extends a 
few hundred feet beyond the zinc ring and 
terminates in a zinc plate buried vertically. 
From these outer plates, on the side of the 
circle under the aeria! wires, extends a 
further grounding system parallel to the 
aerial and extending under its full length and 
a little beyond. Local conditions, however, 
usually make it necessary to slightly alter 
this general arrangement. Thus, the site 
of the power station at New Brunswick, 
N.J., is situated in a swampy meadow and 
bounded by the Delaware and Raritan canal 


Lounge in the Hotel at. Belmar. 


on the north-east side. Running beside the 
canal is a stream connected to the Raritan 
River by culverts under the canal. In view 
of this condition, it was deemed advantag- 
eous at this station to straighten out one side 
of the circle of zinc plates and bury a large 
number of plates in the bed of the stream, by 
this means assuring a good electrical connec- 
tion through the Raritan River with the 
ocean. 

At the receiving station the circle of 
ground plates is made with a fifty-foot radius, 
with the receiving room of the operating 
house as the centre. The only wires extend- 
ing beyond the circle of zinc plates are a 
number of cables radiating from the centre 
and extending in a marsh, or waterway, near 
which the operating house is situated. Each 
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of these lines terminates in a zinc plate, as 
at the transmitting site. 

A precaution, which is essential in the 
construction of the power-house and the 
running of power and lighting circuits, is to 
run all lines in iron conduit and thoroughly 
ground the conduit at frequent intervals ; 
otherwise considerable difficulty might be 
caused by the current induced from the high- 
frequency oscillating circuits. Wherever 
possible, all circuits have been carried under- 
ground, and the supply run in conduit under- 
ground for about half a mile, approaching 
the power plant in a direction at nght angles 
to the direction of the aerials. 

The Marconi Company have not concen- 
trated all their attention on the technical 
plans of this station. The utmost provision 
has been made for the comfort of 
the engineers and operators and all 
employed on the station. No 
detail has been too small for 
their consideration, and as a result 
the Belmar station is a model 
establishment, and those who are 
fortunate enough to be appointed 
to work at this station have 
every reason to “ thank their lucky 
stars." 

To give an instance of the 
forethought employed by those re- 
sponsible for the welfare of their 
employees, it would surely have 
been sufficient to have provided the 
married men on the station with 
comfortable, well-furnished homes, 
and the unmarried men with an 
hotel equipped with every modern 
convenience ; but they have done 
more than this. Recognising the natural 
beauties of the high bluff on which the station 
is located, they have determined to assist 
Dame Nature in her profession as beauty 
specialist. A landscape gardener has been 
employed, and the grounds occupied by the 
station have been laid out in beautiful 
manner, with rustic bridges and parterres 
of flowering plants, which set off the dull 
green of the trees and make delicious con- 
trast against the background of dark under- 
growth. From the river only the standing 
masts appear above the densely wooded 
slopes, so that Belmar station is among the 
most picturesque of the Marconi stations. 

The operating building, which is designed 
on the same plan as the rest of the station, 
has an equipment second, to-none. It is 
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The Cottage of the Engineer- 


in-charge. 


Piazza of the Belmar Hotel. 
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over 82 feet long, and contains a generously- 
proportioned office for the manager, and a 
similar one for the engineer-in-charge ; also 
a large store-room and a cloak-room. The 
room containing the tuning apparatus runs 
the full length of the building, and is con- 
nected by à Lampson tube with the receiving 
room adjoining. Near by is the charging 
room for small accumulators, and the main 
operating room with five large tables, which, 
when fully manned will require thirty opera- 
tors. 

The hotel, built for the convenience of 
the large staff necessary for the maintenance 
of the 24-hour service at the station, is of 
dark red ornamental brick with a lighter red 
tile roof. The verandah runs the whole 
circuit of the building, which is slightly 
raised from the ground on a well laid-out 
parterre. The structure is fire-proof, and 
contains 45 bedrooms. There is an excel- 
lently appointed hotel lounge and smoking 
room. The dining-room is furnished with 
small tables, and from the deep windows the 
diner can look out beyond the wide sweep- 
ing shore line of the Shark River to the wide 
expanse of the Atlantic. 

The kitchen is equipped with every modern 
convenience, and is in the charge of a French 
chef. To give an illustration of the complete- 
ness of arrangements it may be added that 
the cold storage and refrigerating plant has a 
capacity of six hundred poundsof ice perdiem. 

The bedrooms are charming—that is the 
only word that can describe them—while the 
private sitting-rooms will be a delight to all 
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who can afford this added luxury. Attached 
to the hotel is a twelve-acre vegetable 
garden, which supplies all the necessaries 
in this branch of the catering. 

The manager, and the engineer-in-charge 
have private residences built on the same 
plan as the hotel, but naturally smaller, 
though not less complete in every detail. 
The married operators’ cottages, which 
consist of a living-room, kitchen and four 
bedrooms, have been equipped by the 
Marconi Company with every convenience. 

Already Belmar has become a “sight ” 
for touring motorists, who avail themselves 
of the opportunity to spend a quiet hour also 
at the hotel, or to wander through the 
beautiful country with its hills covered 
by thick woods of laurel, birch, oak, maple 
and pine trees ; or, again, to wander through 
the undergrowth in search of spoils from the 
wild grape vines, huckleberries, mulberries 
and blackberries. 

Spinney and coppice, wood and open 
meadow-land offer of their abundance, and 
the countryside teams with wild life. To 
any with a bent for natural history there 
is an unending source of amusement, while 
to those whom sport claims. for devotees 
there is an equally wide range of interest. 
Fishing and shooting and, what, is perhaps 
the most sportsmanlike of sport, long 
tramps over the miles of open country with 
a chance of bringing home a mixed bag at 
the end of the day. | 

The earth has many pleasant places, and 
Belmar is one of them. 


Living Room in Chief Operator's 
Cottage, Belmar. 
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Aerials and their Radiation 


Waveforms. 


VI. 


By H. M. DOWSETT. 


transmits on the fundamental wave 
of its aerial circuit, and no system, 
except the Marconi system, has ever trans- 
mitted with deliberate intention, in practice, 
on anything but the fundamental wave. 
But from 1900 to 1911—for eleven years— 
the Marconi Company carried out a great 
deal of useful work, both experimental and 
commercial, using the first harmonic of the 


| Dose wireless installation to-day 


Fig. 1. 


Fig. 2. 


aerial, a method of transmission known 
technically as ** Tune A." 

This method, interesting in its scientific 
adjustment, and in the very different 
behaviour of its radiation from that of 
“ Tune B”—the method of fundamental 
wave transmission—has received practically 
no attention in wireless text books. 

The circuits used for “ Tune A" are 
clearly described in G. Marconi's patent 
specification No. 7,777 of 1900. 

The aerial circuit in oscillation may be 
represented by Fig. 1. 


The transmitting Jigger secondary is given 
sufficient length to have, when earthed, 
approximately the same oscillation constant 
as the wave to be radiated. 

The primary circuit is tight-coupled to 
the secondary, tuned to it, and then an 
aerial is coupled to the jigger whose free 
period when insulated agrees with that of 
the jigger. 


Pe, 


PLA DN 
x Ll - 


Fig. 3. 


The general result is an antinode of 
potential at the top of the aerial, and 
another at or near the aerial end of the 
Jigger secondary (in the accompanying 
diagrams it is supposed to be three-quarters 
the way up the jigger from the earthed 
end); and a node of potential nearer to 
the jigger than the free end of the aerial— 
in the present case the relative distances are 
as 3 to 4. 

The aerial in the diagrams, when dis- 
connected from the jigger secondary, is 
supposed to have sufficient capacity for 
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Fig. 6. 


its fundamental to be 24 times its own 
length. 

Figs. 2 and 3 show the growth of the field 
of electric strain between aerial and earth, 
due to the impressed oscillation from the 
primary circuit. 

After the first } period, the wave does not 
break away from the aerial as in fundamental 
wave transmission, but continues to flow 
up the aerial until it reaches the top, Fig. 3. 

The effect of the lag of the wave when 
passing up the jigger is apparent in the 
hump of the field in the space above the 
aerial. 

The aerial and jigger circuit now oscillated 
with $ 4, one potential node being near the 
middle of the aerial and the other at the 
earth end of the jigger. 

The flow ир the aerial 
not being able to pro- 
ceed further, the flow T 
down commences, and жеее” 
simultaneously from 
both  antinodes the 
double wave breaks 
away into space. 

As the wave expands 
normal to its wave- se 
front at every point, 4 
it will be seen that its 
top parts finally butt 
together in a line with 
the aerial and above it, 
so that the apex of the 
first wave sent off closes 
up. This is shown in 
Fig. 4, which is a 
diagram of the field at 


- ~ m 


the moment the first double- 
wave finally severs itself from 
the aerial. 

At the same instant reflex 
waves commence to grow from 
both nodes in the aerial jigger 
circuit, and in due course reach 
their maxima in the aerial, and 
join Fig. 5. The field of this 
second double-wave differs con- 
siderably from that of the first, 
shown in Fig. 3. 

In Fig. 6 the second double- 
wave is just free of the aerial ; 
in Fig. 7 the third double-wave 
is on the point of commencing 
to break away from the aerial. 

Both parts of the first double-wave are 
earth bound, but only the lower parts of 
the second, third, and following double- 
waves are earth bound ; the top parts, at the 
commencement of their travel, are free waves 
and their apexes are open. 

A study of Figs. 7 and 8 will explain many 
of the phenomena peculiar to “ Tune А” 
radiation. The essential part of a wave, 
the part which contains most energy, is that 
which gives the largest section in the 
direction of propagation—the direction of 
propagation of any part of the wave being 
normal to the wavefront. For want of a 
better word we may call the essential part 
the “ beam " of the wave. 

Then the wave is not earth-bound until 
its beam is on or in the earth. The contour 
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of the earth may, however, rise so that it 
meets the beam of the free wave ; in which 
case this wave in its turn will become bound, 
but only after the bottom wave and the 
part of the top wave below the beam have 
been absorbed. 

What Fig. 7 shows is this :— 

The first double-wave sent off by “ Tune 
A" is much more powerful than those 
which follow. It radiates well into space, 
and is earth-bound. Also it has a sine 
waveform along the earth, as the back of 
the first part of the wave and the front of 
the second part coincide. 

Therefore with “ Tune A " it is possible 
to get indications of signals with far less 
power than that required to maintain good 
communication. The first double-wave due 
to each spark may cause the receiver to 
respond, but the second and following double- 
waves may be too weak to do so. 

Fig. 7 also shows that if the earth is a 
perfect conductor with no gradient, the 
bound wave of the second, third and follow- 
ing double waves can only expand in the 
plane of the earth ; it cannot expand verti- 
call. This will tend to conserve its in- 
tensity to a greater extent than that of the 
free wave above it, which can expand 
vertically ; so that, although the bound wave 
is distorted and its initial loss near the aerial 
is great, it may under favourable conditions 
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have considerable effect on the receiver. 
Such favourable conditions would be present 
in the communication of two ships at sea. 

Suppose, however, the earth is not a good 
conductor. Then the bound parts of the 
double-wave are soon absorbed. The earthed 
receiving aerial is then excited by the bound 
first double-wave, but the following waves 
have degenerated into single free waves with 
their antinodes or peaks travelling along the 
earth's surface, and they are therefore likely 
to have little or no effect on the receiving 
aerial. 

Obviously for best response the bottom 
of the aerial should now be given as much 
freedom to oscillate as tuning arrangements 
will allow. This condition is reached by 
inserting а small adjustable condenser in the 
earth wire. 

The effect of the condenser is to shift the 
node away from the earth into the aerial, 
and if the right amount of inductance is 
also added the period of the aerial need not 
be altered. The aerial will then be less 
affected by the initial double-wave, which, 
because it is not sustained, is of little use 
for signals, and it will be more affected by 
the second, third, and following double- 
waves, which, although weaker, are of more 
use because they are sustained. If the earth 
is a good conductor, and the bound wave is 
not absorbed, a condenser in the earth lead 


Fig. 8. 


can still be used with advantage, as it assists 
the aerial to tap both the bound and the free 
parts of the double-wave. 

Fig. 8 illustrates the passage of “ Tune A ” 
radiation over good conducting but broken 
country, and shows the semi-independence 
of the two parts of this radiation. The 
earth line EE may be taken to represent 
two cliff faces separated by a water channel. 

We shall follow the progress of the double 
waves and note their effect on a receiving 
aerial as the distance travelled by the waves 
increases. 

Near the aerial the front of each bound 
wave meets the earth at right angles; 
farther on, where the earth drops away, the 
bottom part of the bound wave bends round 
with the earth, still keeping at right angles 
to it, while the upper part continues straight 
on. 

The bound wave therefore gets an oppor- 
tunity to expand, which it would not get 
were the ground to remain flat and without 


gradient. Its intensity correspondingly 
decreases. Zt will be seen that while the 
beam of the bound waves is deflected and 


follows the earth line Pp, the beam of the free 
waves Рур, remains unaffected by the fall in 
the earth line and continues straight on. The 
bottom end, however, of the free waves 
shows a tendency to expand downwards, 
which is more or less checked by the bound 
waves. 

If a receiving aerial be placed at the 
position B, it will only be affected by the 
bound waves, and not very strongly at that. 
For best results it should lean away from 
the cliff face in order to lie more parallel to 
the advancing wavefront. This will also 
cause it to be less influenced by the reflected 
wave (not shown in the drawing) which 
results from the angle at which the wave- 
front meets the water at the position B. 

The bound wave will have been consider- 
ably weakened by reflection by the time it 
arrives at the position C, and it will be seen 
that the aerial here comes partly into the 
held of the expanding free wave. 

Due to the different paths taken by the 
two parts of the double wave, the bound 
wave now shows a lag behind the free wave. 

At D these effects are intensified. By 
using an earthed aerial resonance can be 
established with the bound wave ; by using 
an insulated aerial, or one earthed through 
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a small condenser, resonance can be made 
with the free wave. 

Finally, take the last case—an aerial on 
а headland at F. On arriving at this 
position the free wave has become earth- 
bound. The original bound wave has 
become dissipated by reflection if the earth 
travelled over has been a perfect conductor, 
or by partial reflection and partial absorption 
if a semi-conductor. The lower part of the 
free wave up to and above the beam has 
suffered similar treatment, and henceforward 
what remains of the radiation must be 
directly affected by the earth 


CORRESPONDENCE. 


Aerials and their Radiation Wave- 
forms. 


To the Editor of THE WinkLEss WORLD. 
SIR,—1 should be obliged if you could give 


me space for a few remarks on Mr. Dowsett's 
article on “ Aerials and their Radiation 
Waveforms," which appeared in the Septem- 
ber issue of Tne WinEeLEss WorLD. We 
will start from the point on which we are in 
agreement. Take an infinite plane and over 
it an infinitely long vertical aerial ; then the 
lines of force are quadrants of circles with 
their centre at the base of the aerial, and the 
intensity of the electric force is the same at 
all points at the surface of the aerial. (The 
solution, to make the lines accurately arcs 
of circles, would require that the aerial 
wire should be a circular cone with its 
vertex at the surface of the plate.) Mr. 
Dowsett correctly states that the intensity 
of the force at the surface of the plate is 
inversely proportional to the distance from 
the centre of the plate. Hence he concludes 
that in the case of a vertical section through 
the aerial the number of lines of force per 
centimetre (along the plate) that must be 
shown in the diagrams 1s inversely propor- 
tional to the square root of the distance from 
the plate centre. After some difficulty I 
did manage to explain this from my own 
point of view. Letussuppose that the whole 
space surrounding the aerial is divided up 
into a large number of unit tubes of force 
of as regular cross-section as possible. A 
vertical section containing the aerial will 
cut these tubes longitudinally. On the 
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diagram of the section represent every tube 
so cut by a line. The density of the lines 
thus drawn will be inversely proportional 
to the linear dimensions of the cross-section 
of the tubes at the point considered. That 
is, it is inversely proportional to the square 
root of the cross-sectional area of the tubes 
at that point, and, since their cross-section 
at the surface of the plate is proportional to 
their distance from the aerial, we have 
finally that the density of the lines at the 
surface of the plate is inversely proportional 
to the square root of the distance from the 
centre, which gives us Mr. Dowsett's 
diagram. What the use of the diagram is 
I am unable to say. 

There are, however, two obvious ways of 
considering sections of the field of force 
which will give rise to definite and different 
diagrams. The first is by taking a wedge- 
shaped section with its centre on the aerial, 


as shown in plan in Fig. 1, la. The wedge 
must be taken of very small angle. The 
second way is by taking a central section of 
small but constant thickness, as shown in 
Fig. 1, 15. The thickness of the section must 
be small compared with the thickness of the 
aerial. In each case the plane diagram is 
obtained by drawing the lines of force that 
would show on looking across the section, 
supposing it were transparent. 

In case (a) all lines of force starting in the 
section would remain in it, and therefore all 
lines shown leaving the aerial would run 
right to the plate, as shown in Fig. 2, a. 


fig 2 
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The diagrams given in text-books are of this 
type. In the second case lines starting in 
the section would gradually go out of the 
section as they diverged, giving a diagram 
hke that of Mr. Dowsett’s, except that in 
this case the density of the lines at any point 
would give the intensity of the electric force 
at that point; hence the density of the 
lines at the surface of the plate would be 
inversely proportional to the distance of 
the point considered from the aerial. I 
think case (b) is the more important, pro- 
vided that it is clearly pointed out that the 
lines of force are actually continuous and 
that their apparent disappearance is due to 
the conditions under which the section is 
made. | 

Now turn to the consideration of the field 
of force, when the aerial is of finite length 
and the plate of finite extent. It is physi- 
cally obvious that the field due to the poten- 
tial difference between aerial and plate will, 
to some extent, affect the whole of space not 
screened by conductors. On this point 
Mr. Dowsett and I are again in agreement. 
Mr. Dowsett gives a diagram in Fig. 15 in 
which he shows his idea of the distribution 
of the lines of electric strain in the space 
not immediately associated with the aerial, 
and explains its existence as being due to 
aether shear. Let us see what this field 
involves. Take, for simplicity, a plate of 
infinite extent and an aerial (ab) of finite 
length (see Fig. 3). Then if we carry a 
small electric charge round the path BDEF, 
no work is done along BD and EF, since we 
cross the lines of force at right angles, and 
the work done along DE must equal that 
given back along FB. But this is exactly 
what would occur if the aerial were of infinite 
extent upward. Hence, along the line BD 
away to infinity we must have a line charge 
of exactly the same density as that on the 
aerial itself. What such a line charge in 
free aether would consist of, and what 
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would support it, I cannot say. Also, it 
follows that the charge on the plate is 
independent of the length of the aerial wire, 
which seems to indicate that the capacity 
between an aerial and an infinite plate is 
infinitelv large. 


Fig3 


By far the better way of getting an idea 
of the field of force in such cases would be 
to assume a uniform density of electricity 
along the aerial and then make use of the 
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known properties of lines (or tubes) of 
electric strain. It may be deduced mathe- 
matically from the Law of Inverse Squares 
(which itself rests on a firm experimental 
basis), that the strain lines distribute them- 
selves in free aether as if there were a tension 
along the lines and an equal pressure across 
them. This will give rise to a distribution 
somewhat as shown in the Fig. 3, for which 


d а 


no accuracy is claimed. The diagram is 
drawn according to case (a), i.e. for a 
wedge-shaped section.— Yours, etc., 

E. GREEN. 


International Commission on Wireless Telegraphy. Group of Delegates taken at 
Laeken, Brussels, April 6th, 1914. From left to right: MM. Marchant, Dramaux, 
Pére Wulf, Commandant Ferrié, W. Duddell, H. Abraham, Prof. Wien, Dr. W. Н. 
Eccles, Pére Lucas, MM. Benndorf Lutze, Vollmer, Robert Goldschmidt and Braillard. 


THE WIRELESS WORLD 


Digest of Wireless Literature 


ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING 
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


Wireless Telephony.— 
new transmitting 


apparatus for wireless telephony, due to 
Herr L. Kühn, is described in the Elektro- 
technische Zeitschrift. The microphone cur- 
rent is passed through a winding over a 
soft iron core, on which is wound a second 
winding connected in the antenne circuit. 
The self-induction of the latter coil varies 
according to the fluctuations in the micro- 
phone circuit, and the oscillations in the 
antenne circuit therefore also vary in 
frequency accordingly. By this means, 
it is stated, an oscillation energy of 8 kw. 
in the antenne circuit has been sufficiently 
influenced by a microphone energy of only 
8.7 watts to effect a proper transmission 
of speech. 


Instability of Electric Circuits.— 
Dr. C. P. 


Steinmetz gives an outline of а theory 
and classification of instability in electric 
circuits in a paper which he read before 
the American Institute of Electrical Engi- 
neers. He divides the phenomena into 
three main types (1) transients of readjust- 
ment to changed circuit conditions; (2) 
unstable electrical equilibrium—that is, 
the condition in which the effect of a cause 
increases the cause; (3) permanent in- 
stability resulting from a combination of 
circuit constants which cannot co-exist. 
If the constants of an electric circuit, 
as resistance, inductance, capacity, dis- 
ruptive strength, impressed voltage, etc., 
have values which cannot co-exist, the 
circuit is unstable, and remains so as long 
as these constants remain unchanged. Such 
instability usually leads to phenomena 
which are more or less periodic or inter- 
mittent. The most interesting class in 
this group of unstable electric systems is 
the oscillations resulting sometimes from 
a change of circuit conditions (switching, 
change of load, etc.), which continue indefi- 
nitely with constant intensity, or which 


steadily increase in intensity, and may thus 
be called permanent and cumulative surges, 
hunting, etc. They may be considered as 
transients in which the attenuation con- 
stant is zero or negative. In the transient 
resulting from a change of circuit conditions, 
the energy which represents the difference 
of stored energy of the circuit before and 
after the change of circuit conditions 18 
dissipated by the energy loss in the circuit. 
As energy losses always occur, the intensity 
of a true transient thus must always be 
а maximum at the beginning and steadily 
decrease to zero or to a permanent con- 
dition. An oscillation of constant intensity 
or of increasing intensity is thus possible 
only by an energy supply to the oscillation 
system brought about by the oscillation. 
If this energy supply is equal to the energy 
dissipation, constancy of the phenomenon 
results. If the energy supply is greater than 
the energy dissipation, the oscillation is 
cumulative, and steadily increases until 
self-destruction of the system results, or 
the increasing energy loss has become equal 
to the energy supply, and a stationary 
condition of oscillation results. The 
mechanism of this energy supply to an 
oscillating system from a source of energy 
differing in frequency from that of the 
oscillation is still practically unknown, 
and very little investigation has been directed 
towards clearing up the phenomenon. It 
is not even generally understood that the 
phenomenon of a permanent or cumulative 
line surge involves an energy supply or 
energy transformation of а frequency 
equal to that of the oscillation. Possibly 
the oldest and best-known instance of such 
cumulative oscillations is the hunting of 
synchronous machines. Cumulative oscilla- 
tions between electromagnetic and electro- 
static energy have been observed by their 
destructive effects in high-voltage electric 
circuits on transformers and other apparatus, 
and have been, in a number of instances 


where their frequency was sufficiently low, 
recorded by oscillograph. They, obviously, 
are the most dangerous phenomena in high- 
voltage electric circuits. Relatively little 
exact knowledge exists of their origin. 
Usually, if not always, an arc somewhere 
in the system is instrumental in the energy 
supply which maintains the oscillation. 
In some instances, as in wireless telegraphy, 
they have found industrial application. 

The general nature of these permanent 
and cumulative oscillations and their origin 
by oscillating energy supply, from the tran- 
sient of a change of circuit condition, is 
best illustrated by the instance of the 
hunting of synchronous machines, and this 
may, therefore, be investigated somewhat 
more in detail. 

Practically all theoretical study of the 
hunting of synchronous machines has been 
limited to the calculation of the frequency 
of the transient oscillation of the synchro- 
nous machine at a change of load, frequency 
or voltage, at synchronising, etc. However, 
this transient oscillation is harmless, but 
becomes dangerous only if the oscillation 
ceases to be transient, but becomes per- 
manent and cumulative ; and thus the most 
important problem in the study of hunting 
is the determination of the cause which 
converts the transient oscillation into a 
cumulative one ; that is, the determination 
of the source of energy, and the mechanism 
of its transfer to the oscilating system. 
To design synchronous machines so as to 
have no or very little tendency to hunting 
obviously requires a knowledge of those 
characteristics of design which are instru- 
mental in the energy transfer to the oscilla- 
ting system, and thereby cause hunting, 
so as to avoid them and produce the greatest 
possible inherent stabilitv. If, in an induc- 
tion motor running loaded at constant 
speed, the load is suddenly decreased, the 
torque of the motor being in excess of the 
reduced load causes an acceleration. and 
the speed increases. As in an induction 
motor the torque is a function of the speed, 
the increase of speed decreases the torque, 
and thereby decreases the increase of speed 
until that speed is reached at which the motor 
torque has dropped to equality with the 
load, and thereupon acceleration and further 
increase of the speed ceases, and the motor 
continues in operation at the constant 
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higher speed. That is, the induction motor 
reacts on a decrease of load by an increase 
of speed, which is gradual and steady with- 
out any oscillation. 

If on a synchronous motor running loaded 
the load is suddenly decreased the beginning 
of the phenomenon is the same as in the 
induction motor; the excess of motor 
torque causes an acceleration—-that is, an 
increase of speed. However, in the syn- 
chronous motor the torque is not a function 
of the speed, but in a stable condition the 
speed must always be the same, synchronism, 
and the torque is a function of the relative 
position of the motor to the impressed 
frequency. The increase of speed due to 
the excess torque resulting from the 
decreased load causes the rotor to run 
ahead of its previous relative position, 
and thereby decreases the torque until by 
means of increased speed the motor has 
run ahead from the relative position corre- 
sponding to the previous load, to the relative 
position corresponding to the decreased load. 
Then the acceleration, and with it the 
increase of speed, stops. But the speed is 
higher than in the beginning—that is, is 
above synchronism—and the rotor continues 
to run ahead,the torque continues to decrease, 
is now below that required by the load, 
and the latter thus exerts a retarding force, 
decreases the speed and brings it back to 
synchronism. But when synchronous speed 
is reached again the rotor is ahead of its 
proper position, and thus cannot carry 
its load, and it begins to slow down until 
it is brought back into its proper position. 
At this position, however, the speed is 
now below synchronism, and the rotor 
thus continues to drop back, and the motor 
torque increases beyond the load, thereby 
accelerates again to synchronous speed, 
etc., and in this manner conditions of 
synchronous speed, with the rotor position 
behind or ahead of the position correspond- 
ing to the load, alternate with conditions 
of proper relative position of the rotor, but 
below or above synchronous speed; that 
is, an oscillation results which usually 
dies down at a rate depending on the energy 
losses resulting from the oscillation. The 
characteristic of the synchronous machine 
is that readjustment to a change of load 
requires a change of relative position of the 
rotor with regard to the impressed fre- 
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quency without any change of speed, while 
a change of relative position can be accom- 
plished only by change of speed, and this 
results in an overreaching in position 
and in speed; that is, in an oscillation 
due to the energy losses caused by the 
oscillation, the successive swings decrease 
in amplitude, and the oscillation dies down. 
If, however, the torque which brings the 
rotor back from the position behind or 
ahead of its normal position corresponding 
to the changed load (excess or deficiency 
of the motor torque and the torque required 
by the load) is greater than the torque 
which opposes the deviation of the rotor 
from its normal position, each swing tends 
to exceed the preceding one in amplitude, 
and if the energy losses are insufficient, 
the oscillation thus increases in amplitude 
and becomes cumulative ; that is, hunting. 


Range of Transmission.— "M 
Mr. Marconi in 


1902 published the fact that the range of 
transmission at night was considerably 
greater than in the daytime. Repetition 
of the experiments in 1905 showed that the 
lowest limiting distance at which this is 
observed is about 250 km. and that the ratio 
of energy intensities at night and in daytime 
was in the neighbourhood of 5:2. K.E.F. 
Schmidt reports in the Physikalische Zeit- 
schrift that in 1906 he was able to determine 
that the received energy at night was about 
20 per cent. greater than the daytime 
energy. In December, 1911, with improved 
transmitting and receiving arrangements, 
the following results were obtained :— 
December 5th, 1913, 23 per cent. ; Decem- 
ber 6th, 32 per cent.; December 7th, 
19 per cent. ; December 8th, 34 per cent 
The author believes the reason for the 
failure of the experiments which he made 
in August, 1909, can be explained by Mos- 
lers observations, which show that in 
summer the ratio e— (Intensity at night)/(In- 
tensity by day) approaches unity, while 
in April and December it is nearly 2. 


Reception of Weak Signals.— 

Abraham 
publishes in the Bulletin of the Société 
Internationale Electrique some of the results 
obtained by him at Washington in January, 
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1914, when he was endeavouring to secure 
photographic records of the signals sent by 
Paris from the Eiffel Tower. During the 
receipt of the signals the paper strip was 
moved at 7 cm. per second, the signals 
being received by means of a Galena detector 
and moving coil galvanometer of short 
period. The coil returns to zero in about 
ilg second and the sensibility of the galva- 
nometer is 24 cm. per microamp. Most 
detectors, such as crystal, valve and other 
types, are only good rectifiers where the 
currents to be rectified are fairly strong. 
When, on the other hand, they are operated 
by weak wireless received currents having 
an e.m.f. often very much below one volt, 
experiment shows that the rectified current 
furnished by the detector is practically 
proportional to the square of the alternating 
applied voltage. The Galena detector gave 
the following results :— 


E=voltage at | I=rectified cur- | 1l 1 
terminals. rent mieroamps. 1000 · E? 
0:02 | 2 5:0 
0-08 54 | 53 
0-4 | 777 | 4:8 
1:0 | 4,290 | 43 


| 
| 


It follows from the above that the mean 
galvanometer deflections are a measure 
of the energy of the received signals and are 
proportional to the square of the amplitude 
and not to the amplitude itself. 


Atmospheric Potential.— 
By means of a 


new water-drop collector with combined 
pressure and suction spraying, and a Wulf 
String electromotor, С. Lutze (in the 
Physikalische Zeitschrift) claims to have 
determined the atmospheric potential within 
three seconds. It was found that changes 
are particularly rapid when the gradient 
itself is low; they are, moreover, often 
oscillatory and exhibit a high frequency, 
and when that is the case, they give rise 
to ‘‘ strays ” in wireless receivers. Balloon 
trips made with this apparatus showed 
a great prevalence of these rapid changes 
inside clouds, especially the upper and 
lower cloud surfaces; but they gradually 
decrease as the height increases. 
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s ING-NG-NG ! " 
|)" sharp, yet lingering, sound of 
a bell suddenly smote upon the 
stillness of the night. 

It was so loud that it seemed to be almost 
close at hand. Its one deep, clear, decided 
note rang out defiantly, and the echo, 
though there was only one stroke, lasted 
many seconds. Two men who were sitting 
at a table reading by the light of a green- 
shaded lamp looked up instantly. Neither 
spoke for a few moments. Outside, inside, 
all around hung again that silence, that 
black silence, which the sound of the bell 
had so rudely broken. 

The city of Mingkiang was asleep. The 
waters of the Yangtze lapped the deserted 
Bund, and the full moon shone brightly, 
revealing an almost empty city, though 
every now and then a shadowy form could 
be distinguished hurrying along, a doctor 
visiting the sick, or some unfortunate vainly 
searching for an opium house, or perhaps a 
beggar shambling towards the city gate 
hoping to secure a good position for the 
morrow. Otherwise all was silent, sleep 
seemed to be in the air, the very smells had 
gone to rest. Only the light in the window 
of the Catholic Mission continued to burn 
brightly. 

One man, a tall, well set-up Englishman, 
put down his book. 

“ What was that ? ” he said slowly. 

The other, a priest, pale over his studies, 
did not answer at once. It seemed as if he 
was waiting to hear if the bell would sound 
again. 


THE BELL 


KwEI ~ LING 


A Tale of fhe Far East 
Зу Gerald Hamilton 


OF 


“That is the bell of the Kwei-ling 
Monastery,” said the priest in his clear, 
precise English. “ The monastery we visited 
to-day up on the hill overlooking the city 
where you will fix your wireless station. I 
have never heard that bell before. It has a 
strange legend attached to it. If you like I 
will tell you the story. 

Ralph Overton lit his pipe which he found 
had gone out, and settled himself comfort- 
ably in his chair. He was a tall, dark man 
of about thirty, and had not been in China 
more than a month or two. Ever since 
boyhood he had been greatly fascinated by 
the Chinese and their customs, folklore and 
history. Therefore, when this opportunity 
that he had been given to visit China to 
erect a wireless station in the neighbourhood 
of Mingkiang came to him he was all the 
more pleased by his good fortune. He had 
already spent some time travelling hither and 
thither in the interior with a view to ex- 
amining possible sites for the station, and 
usually he put up at the Catholic Missions 
which are spread all over China, where he 
was always most hospitably received, and 
found in the priests, who always spoke the 
loca] dialect perfectly, most desirable com- 
panions. In their turn the priests themselves 
were glad to have someone fresh from Europe 
to talk to, and especially to practise their 
book-acquired English upon, for they are 
mostly of French, Belgian or Italian extrac- 
tion; and moreover, as they are devoted to 
scientific studies, they eagerly devoured all 
Ralph had to tell them of the new world of 
wireless marvels. 
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Ralph had come down to Mingkiang from 
Shanghai by rail the day before, and he was 
beginning to find all Chinese cities very much 
the same. The same people, the same noises, 
the same smells. He felt rather bored and so 
was glad to hear a story. if it was at all 
uncommon, as this one seemed likely to be. 

“ You know," the priest began slowly, 
“that a Chinese monastery is really a kind 
of settlement, for the monks live there all 
their lives, seldom if ever leaving its pre- 
cincts. We were very civilly escorted round 
the Kwei-ling Monastery this morning and 
shown what the monk considered would 
interest European travellers—the view from 
the top, the monk’s quarters, the huge 
Buddha. You went away, no doubt, 
gratified that you had been able to go over 
such an ancient and historic monastery. 
You considered the site an eminently suitable 
one for your purpose and made a note of it 
in your diary. But there was something we 
did not see, something that no European has 
ever seen, or, at any rate, seen and lived to 


tell the tale. It is a shrine or little temple of | 


the God Kwei- 
ling, from 
whom the 
monastery 
takes its name. 
Kwei-ling is 
essentially a 
Chinese deity. 
Heismentioned 
in the classics 
and appears to 
have been a 
human being 
who was deified 
about five cen- 
turies after 
his death. He 
was а great 
warrior, and 


the tales of his deeds of prowess and valour in driv- 
ing out the barbaric hordes of Mongols that infested 
the country some 2,000 years before our Lord, so 
endeared him to the Chinese that he was eventually 
deified. He is supposed to have died on the site 
the monastery at present occupies, and the image 
of him in the shrine is, I believe, very wonderful 
But I warn you it would 
be the greatest insult that could ever be 
to him if they allowed one of the foreign devil's 
machines, which would at any rate disturb the 
feng-shui, or air spirits, wherever it was placed, 


and of great antiquity. 


To Mingkiang by Rail 
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to be erected right under his nose. He was 
a very popular Boxer God, during the rising 
in 1900, for he is essentially an anti-foreign 
deity and his spirit is supposed to protect 
his devotees from being molested at all by 
foreigners. You will see, therefore, how 
shocked he would be if one of the accursed 
barbarians, against whom he battled so 
bravely some four thousand years ago, was 
admitted into his august presence, now that 
he is a god, in order to set up an opposition 
deity far more powerful and mysterious. 
The shrine is also a sort of local Mecca. 
There are hundreds of wonderful tales about 
Europeans who have tried to gain admittance 
and of the dire fate that has befallen them." 

Ralph had been listening intently. 

" That's most interesting," he said, ‘ but 
what has that to do with the bell ? " 

The priest watched him narrowly and 
continued : 

“ The legend is that if ever a foreigner 
does succeed in reaching the shrine, or 
offends the deity in any way, or if ever one 
of the deity's devotees breaks a vow made 


offered 


Chinese Schoolchildren 


430 


THE WiRELEss WORLD 


" He walked on past timber yards." 


to the god, the latter at once strikes him 
down dead for his wickedness and announces 
the event by striking the great bronze bell 
that is at his side. I have never heard 


that bell before," the priest concluded. 


slowly. 

" Jove! that's interesting," said Ralph ; 
“ but, of course, one of those Johnnies strikes 
the bell himself and does away with the 
unfortunate intruder.” 

“ Possibly," the priest smiled, “ but I 
think you will admit that it is physically 
impossible for one priest, or even a crowd of 
them, to strike a gigantic bell weighing 
fifty tons and ten feet high (as this one must 
be) so forcibly as to be distinctly heard so 
far away. However, we will hear in the 
morning." 

They went up tc bed, and Ralph entered 
the guest-room. It had “ Monsignor ” 
written over the door, which indicated that 
it was the room the Bishop of the diocese 
occupied when he visited Mingkiang. Inside 
the room was cold and bleak. Though it 
was November there was no fire or stove, 
and there was only one picture, a rather 
cheap reprint of the Sistine Madonna that 
hung in the centre of the wall over the gaunt 
prie-dieu. Ralph found sleep difficult. He 
seemed to hear that weird, clear bell breaking 
in upon his slumbers, and he would sit up 
and listen, to find that it was only the 
sighing of the wind. How he would like to 
enter that forbidden temple and sce the great 
Bell itself! Could it be managed ? Others 


had tried and failed. But that was no 
reason. 

The next day was Sunday, and Ralph 
was awakened at an early hour by the 
crowd of Chinese school children and others 
who were already in the church reciting in 
Chinese innumerable ^ Our Fathers" and 
“ Hail Marys ” in loud, monotonous tones. 
Mass was at eight, and Ralph hurriedly 
dressed himself and went down into the 
church. The priest was at the altar, and 
Ralph noticed he looked paler than usual. 

At breakfast he said there would be a 
funeral on the morrow. 

“ А funeral ? " Ralph enquired. 

“ Yes, an old woman, a convert, died last 
night. It appears she fell dead of syncope 
just outside the Kwei-ling Monastery. Her 
relations tell me that before she became a 
convert she had made a vow to bring every 
year a certain sum and lay it before the god, 
a tribute of gratitude, because, so her family 
allege, he protected her shop from being 
seized by the French sailors some years ago. 
Yesterday was the day she should have 
brought the money, but, being a Catholic, 
1 forbade her to have any further connections 
with a heathen god. It seems, however, that, 
like most Chinese, custom had great 
influence with her, and she went up to the 
monastery as she had been accustomed to 
do in previous years, whether to bring 
money or what to do I do not know. The 
monks brought her body to me early this 
morning, and told me she had fallen dead 
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just outside the monastery. They went away 
chanting : ; 

The Vengeance of the Heaven is a terrible thing, 
And Kwei-ling is powerful god—great and strong. 

They also said she must have died shortly 
after eleven o'clock. They laughed as they 
said it.” 

" The Bell?" said Ralph in a hoarse 
whisper. . 

But the priest did .not answer. 

“ There were no marks of violence on her 
body," was all the priest vouchsafed when 
later he was pressed by Ralph. 

" But can't you have the old beasts 
arrested ? They may have killed her, and 
by ringing the Bell they gave the show 
away. 

" We have no proof. It was the same 
when the last European who was supposed 
to have gone to the sacred shrine was 
missing. The authorities could not act in the 
matter, though they must have known, 
because no one could conclusively prove 
even that he went to the monastery at all. 
Besides, it happened some years ago." 

" And nowadays you would think that 
they would not dare to touch a European ? " 

`* Che lo sa ? " said the old priest dreamily, 
relapsing into his native tongue. ‘‘ They 
might or they might not.” 

Ralph was very restless all day. He went 
out for a walk late in the afternoon, and at 
supper announced his intention of attempt- 
ing to gain an entrance into the temple of 
Kwei-ling¥on the morrow, to solve the 


mystery once and for all. But when the 
priest saw that Ralph was in earnest in his 
desire to penetrate into the shrine, he used 
every means in his power to persuade him to 
give up the project. 

Ralph, seeing the priest’s excitement, 
apparently yielded to entreaties and spoke 
no more on the matter. He had, however,- 
decided on his plans. After lunch the next day . 
he announced his intention of going for a 
walk. The priest said he would accompany 
him, and Ralph cordially invited him to do 
so. As a matter of fact he was due to 
officiate at the old woman's funeral, but he 
thought Ralph had forgotten this, and his 
suspicion that Ralph would go to the monas- 
tery alone was disarmed by the latter's reply. 
The monastery had been tabooed in their 
talks all day. 

Ralph promised to be back in time for 
supper and said jokingly, * If I’m not back 
by seven you can certainly make inquiries 
for me." And the priest's mind was quite 
at rest. 

Ralph went first to a provision shop, 
where he made some purchases, then placing 
a note and a dollar in the hands of the shop- 
keeper he instructed him to send it to the 
priest between five and six that afternoon. 
He walked on past timber yards and crowds 
of small boats, the only habitation of the 
swarms of river folk who lived there all the 
year round, and then turned to ascend the 
hill towards the monastery. In his walk of 
the day before Ralph had found out that 
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“ He hung about the Monastery, which seemed almost deserted.” 
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the monks of the monastery always went 
into the shrine of Kwei-ling for some kind 
of service at 6 a.m. and 6 p.m. It was a 
dark, gloomy place, and Ralph thought 
that, as it would be dark at 6 p.m., the 
month being November, he would somehow 
manage to slip in when the doors had been 
opened to admit the monks : with the aid of 
a few dollars and a revolver he hoped to 
succeed. At any rate he would try, and they 
could not harm him while he had a revolver. 
Also they would not 
dare; he knew in- 
quiry would be set 
on foot, as he had 
written a note to the 
priest saying what he 
intended doing. He 
had at first thought 
of disguising himself 
as a monk and join- 
ing the throng, but he 
soon saw how hope- 
less this was, as he 
would at once be re- 
cognised as not be- 
longing to the mon- 
astery. Besides, he 
would never without 
any experience Ье 
able to disguise 
himself successfully. D — 
A far better plan W 
would be to trust to | — 
Providence for an 
opportunity to arise 
for him to slip in in 
the dark without 
being noticed, and 
then what a lot he 
would have to say 
in his diary! What 
& hero he already 
felt! It might be 
so simple—at any 
rate it was worth trying. They would not 
dare to do anything to him, so he had all to 
gain, nothing to lose. 

He hung about the Monastery, which 
seemed almost deserted, until the winter 
afternoon drew to a close, and shortly before 
six stationed himself in an angle of the wall 
close to the forbidden temple. Soon he saw 
a procession of monks coming towards the 
shrine. They walked in single file and they 


Р 
е", 


= ab eU EE ae 


The Shrine of Kwei-ling. 
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looked very solemn and stately in their long 
safiron robes, with their hands folded. 
Ralph flattened himself against the wall, 
and, as it was quite dark, succeeded in 
escaping notice. The monks marched in 
single file, each fifth man carrying & burning 
torch, but the flickering, uncertain light 
only illuminated the procession itself. The 
last monk had now gone in through the huge 
carved doors and Ralph saw over his head 
a great figure in the distance, surrounded 
by innumerable red 
candles. The draught 
coming in through 
the apen door made 
the candles flicker, 
and these gave the 
terrible face of the 
god a hideous, mock- 
ing expression. Ralph 
noticed he had two 
pairs of hands, and 
in each hand he 
clasped some instru- 
ment of torture. 
The monks had all 
gone to their separ- 
ate hassocks and 
were kowtowing be- 
fore the god. The 
last monk had now 
turned to close the 
door. Ralph vaguely 
wondered why they 
did not guard the 
temple better if they 
wanted to keep it 
sacred. He had been 
able to see a good 
deal through the 
door, but success only 
increased his interest. 
Nothing in the world 
would now stop him 
from trying to gain 
an entry. He made a movement forward, 
intending to force the monk at the point of 
his revolver to let him in and he would hide 
in the shadows ; the other monks had their 
backs to the door and would not notice. But 
as he moved forward he felt himself seized in 
a vice-like grip: it was so sudden and un- 
expected that he did not even struggle. 
The door was still open and the monk seemed 
in no hurry to shut it. The next instant he 
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realised that he was being dragged forward 
into the presence of the hideous god. How 
the distorted features mocked him with 
their malignant grin ! 


The priest was walking slowly in the 
courtyard of the Mission, his breviary in his 
hand. A few moments ago he had received 
Ralph's note and he knew that he could do 
nothing now.  Ralph's fate was in higher 
hands. 

“ What an old fool I am to have told him 
the story," he muttered. “I forgot in my 
old age that youth is rash and ardent." 

All around the little Chinese school 
children were playing. It was their half 
hour's interval. Their merry shouts and 
yells seemed to clash horribly with the 
melancholy thoughts of the priest. A broken 
rubber ball fell at his feet; he stooped 
painfully to pick it up and restore it to its 
owner; and the children, quick to notice 
their beloved pastor's troubled expression, 
tried for a little to be less rowdy in their play. 

The priest attempted to read his breviary, 
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but his thoughts were elsewhere, and he 
constantly gazed up at the hill in front, at 
the top of which the monastery clustered 
dim and gaunt, but there were no lights and 
the priest could see nothing. He seemed to 
be vaguely expectant, 

Suddenly a loud triumphant clang smote 
upon the air. The children stopped playing 
and looked at one another in terror, the 
priest started violently and the breviary 
dropped from his hands. He quickly made 
the sign of the Cross, and the words that 
came to his lips were '' Requiescat in pace. 
Lord have mercy on his soul," for instinctively 
he knew that Ralph Overton was dead. 

There was а buzzing in his ears, 
" ding-ng-ng-ng," the echo of the bell. 
With a low groan he fell forward and lay 
still. He was an old man and the shock was 
very great. 


There is still to-day one more wireless 
station needed in a certain district of China : 
the most favourable site is said to be the 


hill of Kwei-ling. 


THE AMATEUR'S WISH. 


LAS, Poldhu ! thy blaring bugle note 
Which oft at midnight pleased my 
list'ning ear ; 

And Clifden, too, thy mighty waves which 
float 

Five miles apart, wide wafting signals clear, 

For me аге gone. My "phones no longer sing 

The music which was prompted by your 
sparks, 

Nor can they tell, if still ye nightly fling 

Abroad, meteorological remarks. 

My watch ticks on, unchecked ; I cannot fix 

Its hands to Greenwich time, and set it right, 

For Paris purring “ tas" and “ tuts " and 
“ticks ” 

Ne’er reach my ears. 
sight, 

Gone Cleethorpes’ mystic messages that 
thrill, 

And turn my thoughts to men, and ships, 
and might. 

Gone, too, Madrid, whose plaintive whistling 
shrill 

I’ve heard, with straining ears, across the 
night. 

My jigger lies, with coils and aerial-lead, 


My aerial's gone from 


In tight-packed drawer; it can no longer slide 

To tune, helped in its work, to let me read 

Far signals, by condensers on each side. 

Shall I complain? No,never! From it far, 

Such hobbies now must all aside be laid 

Since I have heard the “ ta-te-ta-te-ta ” 

My country sent to call me to her aid. 

And so instead I’m tuning up a gun, 

And learning how to shoot, to march, and 
wait 

With hope, to help in things which can be 
done 

By those who turn to drilling rather late. 

And if I’m called away to leave my home, 

Should I, before I go, just take a peep 

To see that all within my wireless room 

Is right, I know this thought will on me 
creep. 

“ When peace again doth reign, and war 
is done, 

God grant my "phones may sing of victory 

In notes that spell the words of England's 
tongue, 

Sent out by British hands on Norddeich 
key." 

AYLMER А. LIARDET. 
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Carborundum Detectors. 


By H. T. WORRALL. 


VERY small proportion. of those 
Av use carborundum know how it 

is made, or what it is composed of. 
As it plays a very important part in wireless 
telegraphy, on account of its sensitiveness to 
wireless oscillations, it may well repay us to 
give the subject a little attention. 

In the manufacture of “carbide of 
silicon "—for such is carborundum—ordi- 
nary “coke” is crushed and ground to a 
very fine powder and mixed in proper 
proportions with common “ glass sand." 
" Salt" and ''sawdust" of determined 
quantities are then added to this mixture for 
mechanical purposes. 

The compound is then placed in an electric 
furnace and for thirty-six continuous hours 
an electric current of one thousand horse- 
power of energy 1з passed through the 
furnace, subjecting the contents to a heat 
of approximately 7,000? Fahr. 

When the furnace cools down the mixture 
is found converted into large masses of 
beautifully coloured crystals of exceeding 
brilliant lustre and of a hardness to be 
compared only with that of the diamond. 
After several minor processes the finished 
article 18 ready for various commercial 
purposes. 

It seems scarcely credible that certain parts 
of this rough crystalline matter, composed 
of common substances, should become an 
important factor in wireless telegraphy, 
and, as it 1s, a highly efficient detector of 
wireless oscillations. The property of car- 
borundum which renders it а suitable 
detector was first discovered by General 
Dunwoody, of the United States Army, who 
found that, when placed in a suitable 
receiving circuit in series with a telephone, 
signals could be heard either with or without 
an E.M.F. By the application of a correct 
potential, however, the detector is con- 
siderably increased in sensitiveness. Sub- 
sequently carborundum detectors have been 
exhaustively studied. by many scientists, 
including Prof. Pierce, of Harvard Univer- 


sity, U.S.A., who pointed out that “ suitable 
carborundum crystals constitute one of the 
most easily adjusted, reliable and sensitive 
forms of wireless detectors," and, we might 
add, one of the most robust. 

To cut or chisel out the crystals—or 
detectors, as they are generally named—is 
not an easy task, and requires a great deal of 
patience ; so that some hints from one who 
has had some experience may not be amiss. 
What is required is a suitable “ Crystal 
Testing Set," a high-speed steel chisel, flat- 
faced hammer, a stout pair of trimming 
pliers, and 800 or 900 lb. of carborundum in 
rough blocks, the blocks as delivered from 
the makers ranging from a few ounces to 
as much as 10 lb. in weight. 

For wireless detectors the most effective 
area of a block of carborundum generally 
extends from the amorphous or under side 
to approximately three-quarters of an inch 
upwards, and the crystals when trimmed up 
will be about half an inch in length; the 
remaining portion, which is by far the 
greater, carrying the sharp glass-like crystals, 
may be thrown on one side as useless. The 
selection of a piece of carborundum suitable 
for wireless purposes requires a great deal 
of care and judgment, and to illustrate this 
more fully I have chosen five specimen 
grades. These do not by any means cover 
all grades met with ; on the contrary, there 
are many intermediate grades more or less 
good or bad, as the case may be. The five 
selected samples, however, have widely 
different characteristics, and will serve the 
purpose of showing the grade which 1s most 
likely to contain good rectifying crystals 
and the grade which is of no account. 

In selecting carborundum, then, the 
first and most important point to consider 
is the amorphous formation of the various 
grades to be dealt with, and success or 
otherwise will depend to a great extent 
upon a knowledge of this factor. The crystal 
or pointed end of the detector, when cut 
away from the block, is not so important, 


as it has been found that (provided a suitable 
piece of carborundum is selected) the 
sensitivity of the detector is not impaired 
even though the point is broken off, for 
another point will usually be found giving 
equally good signals, the characteristics of 
a good piece of carborundum being fairly 
uniform throughout its effective area. 

In the illustration I have endeavoured to 
show the amorphous formation of five speci- 
men grades, numbered 1, 2, 3, 4 and 5 
respectively. 

Grade 1.—Colour, silvery grey; amor- 
phous formation has a flat surface with no 
graphite deposit; honeycomb appearance, 
with irregular lightly intersected lines re- 
sembling cells ; the mass is of a close and 
straight-grained nature; the crystals are 
easily chipped and require very little 
trimming. This grade should yield 80 per 
cent. at least of very efficient detectors. 

Grade 2.— Colour, grey ; amorphous forma- 
tion has a very irregular and rugged appear- 
ance, with fairly heavy graphite deposit ; the 
mass is similar to Grade 1, but with deep 
fissures ; the crystals are hard to cut and 
trim to required size. This grade will yield 
approximately 50 per cent. efficient detectors. 

ade 3.—Colour, dark grey ; amorphous 
formation has a hard granular and fused 
appearance, with no graphite deposits ; the 
mass has a similar formation to Grade 1, 
slightly more flaky perhaps. This grade 
is of no use for receivers, the crystals having 
no rectifying properties. 

Grade 4.—Colour, motley blue; amor- 
phous formation is composed of sharp 
splintery points with no graphite deposit ; 
the splintery flakes permeate the whole of 
the mass ; impossible to cut crystals from 
this grade, the mass crumbling away when 
struck. 

Grade 5.—Colour, bluish grey ; amorphous 
formation has a smooth flat surface with 
very heavy graphite deposit ; the mass is of 
close formation, similar to Grade 1, but is 
much harder and more difficult to cut. 
Crystals from this grade are of no use for 
receivers, having a very low rectification of 
3 to l approximately. These, however, 
might be used in conjunction with wave- 
meters. 

What one should look for is something 
corresponding to Grade 1. Having chosen 
the grade, it is necessary to chisel out the 
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crystals and trim them up to some required 
size, care being taken not to damage the 
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i —Coupling to be as lo^se as possib:e. 
amorphous end. The crystal is now ready 
for setting into a brass cup (amorphous end 
downwards) previous to testing. 

I do not propose to give details relating 
to current curves and characteristics of 
detectors in general, as this subject was 
fully dealt with in Vol. I. (Nos. 9 and 10) of 
THE WIRELEss Wor.p. It will suffice, there- 
fore, to explain the recognised method of 
testing only. 

The type of carborundum detector now 
in universal use is one in which the steady 
current curve is asymmetrical—i.e. the 
current at, say, 2 volts is forty times greater 
in one direction than the other. 
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The detector is connected as shown in 
the diagram to a sensitive galvanometer and 
some source of E.M.F.; the potential is then 
adjusted to two volts and the steady cur- 
rent deflection noted in either direction. 
The ratio must be at least as 40 to 1. 

The table below gives required current 
values at two volts for various types of 
recelvers :— 


For receivers having a long wave-length, 
C=10 to 35 micro amps. x 107 
For receivers having a medium wave-length, 
C=20 to 60 micro amps. х 1075 

For receivers having a short wave-length, 
C=60 to 120 micro amps. х 10^* 
For any circuit with capacity over ‘0005 mfs., 
C=50 to 100 micro amps. x 10^* 


The reverse current, as previously stated, 
must be ;', of above values. | 

À good testing set 18 shown in the diagram, 
which is of standard design, but it is expen- 
sive, and to those not in a position to afford 
the outlay will no doubt be looked upon as 
something quite beyond their reach. The 
galvanometer is, of course, the chief item 
of expense, and to reduce the outlay in this 
direction it has been suggested that a 
Reiss electric thermometer might be used 
(provided a serviceable second-hand instru- 
ment cannot be obtained). 

In dealing with cost the question of waste 
must not be overlooked, and as the present 


` market price of carborundum is nearly four 


shillings per lb., it is a matter of some 
importance, for out of every pound of 
carborundum operated upon one must not 
expect to obtain more than an ounce of 
good crystals; hence it is easy to under- 
stand why so much material of inferior 
quality is acquired by the unsuspecting 
buyer. А really efficient detector, after 
having passed the necessary tests described 
here, would be retailed at a high price ; but 
the results obtained would compensate for 
the high price. 

For the benefit of those who must pur- 
chase their detectors as they have been 
accustomed to before, some reliable source 
of supply will have to be provided. The 
time has come when every retailer of 
detectors, if only for the sake of his own 
reputation, must satisfy himself that his 
stock has passed through the eliminating 
processes here described. 
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ENGINEERS 


ae Note Book 


[Under this heading we pro 


engineering matters of various ki 
questions relating to the matter publish 
and statements of our contributors.) 


INSULATING OILS. 


HATEVER the type, or size, of 

W the transformer may be, the 

generation of heat is a normal 
working condition of all transformers, and 
if this heat be not sufficiently rapidly elimi- 
nated there is loss of efficiency and danger 
of destroying the insulation of the coils, to 
which may be added the risk of bringing 
about the “ageing” of the iron and of 
setting up mechanical stresses in the struc- 
ture itself due to the unequal expansion and 
contraction of different parts of the core 
and windings. Generally speaking, one of 
four methods is employed for carrying off 
the excess of heat—namely, natural ventila- 
tion, oil-immersed self-cooling, oil-immersed 
water-cooling, or air-blast. 

For small transformers natura] ventilation 
has been found sufficient, but for the larger 
types some extraneous cooling medium is 
necessary, and oil has proved most suitable 
for the purpose, supplemented, if required, 
by water-cooling of the oil itself; in one 
large installation now working, at a potential 
of 100,000 volts, in India, where the avail- 
able water supply has a mean temperature 
of 75° F., it is even proposed to refrigerate 
the cooling water, and in many of the large 
American installations the cooling is aided 
by placing the transformers out of doors, and 
80 exposing it to the weather. 

* * * 

It is obvious that only the most suitable 
oils should be selected for use as cooling 
agents. And in making the selection regard 
should be had to the fact that not only does 
а transformer immersed in a suitable oil 
possess a good overload capacity due to the 
time required to heat up the large volume 
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of oil surrounding it, but also that a properly 
prepared oil has insulating properties of 
the highest value, and thus incidentally 
serves to minimise any bad effects which 
may be caused by small defects in the solid 
dielectric by static discharges. 

The earliest makers of transformers, realis- 
ing that the heat conduction between metal 
and oil was very much greater than between 
metal and air, naturally adopted oil as the 
best medium for cooling purposes. But 
their efforts to solve what is now known as 
the 'sludging" problem were scarcely 


successful. 
Е * * 


A writer in the Electrician states that as 
the result of several years’ experiments an 
important company have ascertained that 
the Russian hydro-carbon oils are better 
suited for the purpose than are the American 
oils, as they can be refined on a commercial 
scale to a very much greater extent. 

This process entirely deprives the oil of 
any tendency to oxidise and prevents injuri- 
ous action on either the metal or insulating 
materials of a transformer. In the absence 
of a standard test for determining the non- 
sludging qualities of an oil, the following 
physical characteristics are recorded in the 
Electrician :— 

They are free from acids and moisture, 
and perfectly neutral. They are also free 
from all impurities. such as sulphur com- 
pounds, and colourless when examined in 
an ordinary test tube. Their flash point is 
above 160° C. by the Pensky Marten close 
test, with & fire test of not under 190? C., 
while at the other extreme thev remain fluid 
to a temperature of —29? C. 

As stated, these oils are singularly free 
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from oxidisable or tarry matters likely to 
precipitate sludge, and to ascertain their 
behaviour in the presence of bare copper, a 
quantity, 100 cubic cm., of the oil, in which 
metallic copper foil of 28:559 cm. area was 
immersed, was maintained at a temperature 
. of 150° C. for 45 hours. After a current of 
air had been passed through the oil for the 
time stated, the temperature being main- 
tained, no appreciable separation of solid 
matter could be traced. 

A comparable, and equally favourable, 
result was obtained by passing a current 
of ozonised air through the oil at a tempera- 
ture of 138? C. (280? F.) for 14 hours. The 
ozonised air was produced by an electric 
discharge, and was passed between copper 
gauze electrodes through the oil at the rate 
of 31-75 cubic decimeter (1:3 cubic ft.) per 
hour for 14 hours. 

For all practical purposes it is desirable 
to state in specifications dealing with the 
copper test for non-sludging oils that the 
limit of solid matter separated from the oil 
during the process of testing should not 
exceed, sav, 0-05 per cent. when using air, 
ог 0:07 per cent. when using ozonised air. 
The specification should also contain detailed 
particulars as to the quantitv, qualitv and 
shape of the copper emploved, together with 
the quantity of the air and the exact. speed, 
pressure, temperature and hvgroscopic condi- 
tion at which it should be passed through 


. the oil. 
ж ж * 


CHAINS. 


-The three main varieties of chain are: 
(1) short link or crane chain ; (2) long link 
or cable chain; (3) studded chain. Of the 
first-named variety, which is weaker than 
either of the others, each link of short-link 
chain has a length equal to five times the 
diameter of che iron used for the links, and 
studded chain has a length of six times this 
diameter. Any chain over five diameters in 
length and not studded is called long-link 
chain. Both short-link and studded chain 
have a width of three and three and a half 
times the diameter of the tron. The length 
of the chain issued varies according to the 
work to be done, and is measured in fathoms. 
The smaller sizes of short-link chain are 
usually galvanised ; studded chain is usually 
ungalvanised. 

According to Government. specifications, 
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the weight of chain, from which a variety 
of 5 per cent. is allowed, is approximately 
given by the following rough rule :— 
Short-link chain ... 64d? lb. per fathom. 
Studded chain vay т V 3 
where d is the diameter of the iron in inches. 
Government specifications for ascertaining 
the strength of chain provide for a short 
piece of each chain to be tested with a load 
that may be taken as the equivalent of the 
breaking stress. The amount of this load 
is given by the following rules :— 
Short-link chain 244? tons. 
Studded chain... Zid? ,, 
In the case of short-link chain this is equiva- 
lent to a stress of about 15:3 tons per square 
inch, whereas the iron from which the chain 
is made is specified to have a tensile strength 
of 23 tons per square inch. The difference 
is due to the way in which chain fails— 
namely, by the links distorting and pulling 
out. This also accounts for the greater 
strength of studded chain, although it is 
lighter, as it is helped against this distortion 
by the studs. 

In addition to the test load, the whole 
chain is subjected to a proof load, which is 
half the test load for a short-link chain and 
two-thirds the test load for studded chain, 
namely :— 

Short-link chain 12d? tons. 
Studded chain... 18d? ,, 
On an emergency new chain may be used 
up to the proof stress, but for ordinary use 
half this amount should not be exceeded. 
Even this, in the case of studded chain, dces 
rot give a very large factor of safety. 

Long-linked chain is only about five- 
sixths of the strength of short-link chain 
made from the same iron—that is, its test 
strength would be about 20d? tons. 

* * * 

For use in the field the following rules 

give the safe working load :— 


Short-link chain Í ds 6d? tons. 
Studded chain ... - ne Wü с 
Long-link chain " THEE, n 


When chain has been subjected to violent 
"se, such as loads coming on suddenly, the 
iron of the links becomes crystalline and 
brittle. Chains used for such purposes 
should be annealed periodicaliy, to restore 
the iron to its fibrous condition. This may 
be done by heating it to а very dull red heat 
and then allowing it to cool slowly. 
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Maritime Wireless Telegraphy 


E take the following from the 

Arlanza edition of the Wireless 

Mail, the daily news bulletin pub. 
lished on board the vessels of the Royal 
Mail Steam Packet Company. It is dated 
August 18th :— 

** This issue of our Wireless Mail will, we 
feel sure, be a * welcome’ souvenir to some 
of our passengers; welcome, perhaps is 
hardly the word, as the experience we have 
gone through since our last issue is one few 
of us will ever want to undergo again, and 
while it lasted and grave doubts hung in the 
balance, the emotion and feelings we felt 
can be better imagined than described. A 
short account of our ' happy escape’ is as 
follows :— 

“ Оп August 16th at 12.50 p.m. we sighted 
on our starboard beam a four-funnelled 
steamer, apparently steaming about S.E.; 
shortly after we saw her she altered her 
course and came direct for us. On getting 
within signalling distance we made her out 
to be the German armed merchant cruiser 
Kaiser Wilhelm der Grosse. She at once 
hoisted the German ensign and signalled us 
to * Heave to, or I will fire.’ This signal we 
need hardly say was at once acknowledged 
and acted on, as what can an unarmed 
passenger steamer do in such a case with the 
lives of 1,600 or 1,700 people at stake ? 
The following signalling then took place :— 

“1. * Lower away and heave overboard 
all your wireless telegraph installation.’ 

“ 2. * Have you any women on board ? ' 

* 3. ° Dismiss, on account of your having 
women and children on board.’ 

“4. “Lower away and heave overboard 
all your wireless telegraph installation.’ 
(Repeated.) 

“5. ' E have no further commands to your 
captain.’ 

" During this signalling the cruiser re- 
mained within 200 or 300 yards of us, and 
after she had seen our wireless aerials, ete., 
thrown overboard she steamed away in a 
southerly direction, much to the relief, we 
are sure, of all who witnessed it. We needed 
no second bidding, and our good ship Arlanza 
was at once put on her course for Las 
Palmas, 


“ A short description of our * enemy ' will 
be of interest. 

“ The Kaiser Wilhelm der Grosse was built 
in 1897 at Stettin. She is 14,349 tons gross, 
626 ft. in length, 66 ft. beam, 39 ft. depth, 
and has a speed of 22} knots, and belongs to 
the North German Lloyd Company. As far 
as we could make out, she appeared to be 
armed with nine 12-pounders, so we think 
you will agree with us that we should stand 
a very poor chance against such an enemy. 

^ Las Palmas was reached at 7 a.m. on 
August l7th, and here our commander at 
once landed and reported the occurrence to 
H.B.M. Consul; by 9 a.m. the report was 
telegraphed to the Admiralty at London, 
also to the R.M.S.P. Company, and at 
3 p.m., after leaving Las Palmas, we had 
the satisfaction of knowing that our report 
had been received. At noon we left the 
Canaries, and meeting the British cruiser 
Cornwall outside, the affair was reported to 
her captain by semaphore. And as soon as 
this was finished and we started on our 
homeward run, a loud burst of cheering for 
the captain and crew of the Cornwall came 
from the hearts of all our passengers, and 
we cannot help thinking that all on board 
must have felt à great deal of satisfaction 
and safety, knowing that a British man-of- 
war was within hail and always ready to 
uphold her place as Mistress of the Seas. 
We must mention that by 9 p.m., or say 
seven hours after the wireless telegraph was 
thrown overboard, a complete new set was 
in place and in working order.” 

A thrilling narrative has been told of the 
stopping of the Union-Castle liner Galician, 
homeward bound from Cape Town, off the 
Canary Islands by à German cruiser, which 
subsequently turned out to be the Kaiser 
Wilhelm der Grosse. 

At 2.45 p.m. on August 17th, in latituce 
27? 30' N., longitude 18? 0' W., a black, ugly- 
looking four-funnelled steamer came along: 
side flving the German flag, and signalled to 
the Galician to stop at once and not to use 
its wireless apparatus. The wireless opera- 
tor, however, quickly sent out the “8.0.8.” 
signal, and had already sent the first three 
letters of the ship’s name—" Gal "—when 
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а second message came from the German 
ship: “ Stop your wireless. We blow up 
the bridge if another letter leaves.” Presently 
a third vessel appeared in the distance. She 
signalled that she was a German liner dis- 
guised in the colours of the Union-Castle 
line. The German cruiser was not satisfied, 
but after the newcomer had hoisted the 
German mercantile flag and given her name 
she was allowed to proceed. 

The cruiser then ordered the aerial of the 
Galician to be lowered and the vessel ordered 


to follow at full speed. At 3.15 p.m. the . 


order to stop was given. What followed may 
be described in the words of a Morning Post 
correspondent :— 

“The merchantman (е. the Kaiser 
Wilhelm der Grosse) then sent a boat manned 
by two officers and men, who destroyed the 
wireless, then inspected ship’s papers, 
mustered and inspected passengers and 
crew. At 5.30 p.m. Germans left ship, 
taking with them Lieutenant Deane, first- 
class passenger, and Gunner C. Shearman, 
third-class passenger, and ship’s papers and 
documents, etc. At 5.40 p.m. we were 
ordered to precede merchantman at full 
speed and to steer S. 25. Mag.; at 6 p.m. 
we received orders to keep all lights extin- 
guished and to have all effects belonging to 
passengers and crew ready on deck and to 
provision all boats, and to have everything 
in readiness for leaving the ship at daylight. 
At 8.30 p.m. we were ordered to alter the 
course to S. 17 E. Mag.; on which course 
we continued until 3.40 a.m., August 16th, 
when we received orders to steer S. 455 W. 
Mag. Merchantman throughout following 
closely in our wake. At 5 a.m. the mer- 
chantman sent the following message to 
Captain Day : * I will not destroy your ship 
on account of the women and children on 
board. You аге dismissed. Good-bye.’ 
To which the following reply was sent: 
* To German Captain,— Most grateful thanks 
from passengers and crew. Good-bye.’ 
Lat. 25.35 N., Long. (?) 17.20 W., the 
merchantman then left us at full speed and 
we turned ship and shaped a course for 
Teneriffe.—Note : The German officers were 
most courteous throughout." 

* ж * 

The wireless apparatus recently installed 
on the Great Western Railway Company’s 
Irish steamers served a useful purpose. 
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A passenger travelling on the Night Boat 
Express from Paddington left à purse con- 
taining £7 in a sleeping compartment. 
At Fishguard he boarded the steamer Saint 
Patrick, and when in mid-channel discovered 
his loss. The chief steward suggested that 
a wireless message should be sent to Fish- 
guard, which was done. On arrival at 
Rosslare the passenger found that the station 
master there had received an advice that 
the purse had been found. 

* * * 

On July 11th the Znvermore, belonging to 
the Reid Newfoundland Company, went 
ashore near Brigg Harbour, Labrador, and 
is likely to become a total wreck. Her 
cargo included supplies for the Canadian 
Marconi Company's stations along the coast, 
and salvage operations are now in progress. 
A part of the supplies have been landed, and 
it is anticipated that the vessel's 14 kilowatt 
wireless installation will also be saved. 

ж ж 

When the Royal George was in the Gulf 
of St. Lawrence bound for Montreal a 
“ SOS” call was received from the French 
steamer Sacha on July 22nd. Her position 
being ascertained, the captain of the Royal 
George at once ordered full steam ahead for 
the point given, which was just off St. Pierre, 
Newfoundland. After proceeding for half 
an hour, the Sacha signalled that she was 
out of danger and that assistance was not 
required. It transpired later that there had 
been a serious fire on board, which, however, 
the crew had been able to extinguish. 

* * * 

The following call letters have been 
allotted by the Canadian Government :— 
Bellona, VEP : Bessie Dollar, VFO. 

* * * 

The Christopher, formerly owned by the 
Booth Line, has been renamed Obuasi, and 
sold to Elder Dempster & Co. The call 
letters (MDD) will remain the same. 

* * * 


The Leopoldville, formerly owned by Cie. 
Belge Maritime du Congo, has been renamed 
Abinsi, and sold to Elder Dempster & Co, 
The call letters have been changed to MVP, 

* * * 

The wireless apparatus on the Eagle 
(Bowring Bros. & Co., Ld.) is now operated 
and controlled by the Marconi Wireless 
Telegraph Company of Canada. 


Тнк WIRELESS WORLD 


441 


fta 


[SS 5 TELEGRAPHY IN RUSSIA - 


| General View of the St Petersburg \ works of the 
ен et Téléphones | 
arconi AES E d 


‚ Société Russe de Télé 
-Sans Fil ( Fuss ur. 


het 4 
SS ЧҮ 


-—— —=—=-- ——— 


_~> 


"^om 


m YT UCET л 
FEVETI 


dn UO me 


The main building is on the left of the illustration with a new wing in which ts located a 


100 k.w. station on the right. 


NE of the most promising countries 
0 the development of wireless 

enterprise is Russia, where progress 
is being watched with considerable interest. 
Since the year 1900, when, thanks to the 
encouragement and support accorded by the 
present Minister of War, General Soukom- 
linoff, wireless telegraphy obtained a footing 
in the country, the general progress has been 
steadily maintained. 

During the past year the operations of 
the Russian Company of Wireless Telegraphs 
and Telephones, which has developed from 
the early enterprise that was started fourteen 
years ago, has shown substantially increased 
revenue and profits. The company's pre- 
mises have been considerably enlarged to 
accommodate the increasing number of 
employees in order to be able to deal with 
the growing business. 

Special attention has been paid by the 
Russian Company to the installation of 
high-power wireless telegraph stations for 
commercial purposes. Information regard- 
ing these stations has already been published 
in THE WIRELESS WorRLD, and there is at 
the present moment little to add. 

Instruments have been designed for the 
automatic transmission as well as the 


The wood working shops are seen in the centre. 


automatic recording of messages, thus 
enabling stations to increase to a large 
extent their working capacity. Apart from 
the installation of stations of high power, it 
is significant to note that in the company's 
laboratories work is being continued in 
connection with the construction of special 
types of military and marine stations. 

A great deal of attention has been paid 
to the design of special types suitable for the 
requirements of the mercantile marine, and 
in the near future a large field should be 
opened up in this direction, for a new law is 
under consideration to make it compulsory 
for all passenger-carrying vessels to be 
equipped with wireless telegraphy. It 18 
not difficult to foresee that wireless tele- 
graphy will become an important line, and 
it is interesting to note that in Russia this 
particular development has received the 
attention which it ought to receive, so that 
before very long the possibility of adopting 
wireless telephony for military, naval and 
commercial purposes should become an 
accomplished fact. 

The Russian Wireless Company has for 
some years now made substantial progress, 
and the results of its operations last year 
supplement the favourable results in 1912. 
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In that year it will be remembered the 
Government placed large and important 
orders with the company, both for the 
erection of shore stations and the equipment 
of the Russian marine. Thirty-six naval 
ship stations were converted by the com- 
pany, and among other developments in 
1912 was the introduction of a special 
type of light portable station for cavalry 
use. 

The company’s works, of which we are 
able to publish some photographs in this 
issue, are situated in one of the most beauti- 
ful parts of St. Petersburg—on the Camero 
Ostrov—about 2} miles from the centre of 
the city. They are designed on broad 
hygienic lines, and are magnificently 
equipped. The outlook in Russia generally 
is а most promising one; she takes an 
honourable place among the countries who 
have adopted wireless telegraphy and have 
contributed definitely to its advancement. 
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Up-to-date as she is, she intends to be still 
more admirably equipped in the near future, 
and a scheme of internal communication 
has been under consideration by which the 
central parts of the Empire will be con- 
nected by wireless communication with 
remote and sparsely inhabited regions. 

Indeed, Russia presents favourable con- 
ditions for the development of international 
radio-telegraphy. Her situation between 
Western Europe and the newly developing 
countries of Asia along the shores of the 
Pacific and Indian Oceans makes the 
opening up of a wireless service à paramount 
necessity, as by this means alone will it 
be possible to connect the two great wireless 
systems of the Atlantic and the Pacific. 
Furthermore, Russia, by being included 
in the chainwork of communications, will 
derive not only commercial prestige, 
but a considerable revenue from transit 
rates. 


The Russian War M Minister,'General Soukomlinoff, inspecting parts of apparatus in one of 


the shops of the Russian Company. 


On his left is Mr. Balinski, and on his right Admiral 


Bostrom, Mr. Eisenstein and Mr. Adrian Simpson, Directors of the Company. 
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The Drawing Office is seen at the top of this page. Below is the Automatic Lathe Shop. 
Inset is a general view of the works showing the masts supporting aerials. 


444 


Тнк WinELESS WORLD 


Administrative Notes 


THE Minister of Communications, Pekin, 
informed the Berne bureau on July 7th 
that the Government of the 
Republic of China had under 
consideration a scheme for 
| the establishment of wireless 
telegraph stations along the coast of China 
for public service and for communication 
with ships of all nations. Several stations, 
he said, had already been erected in the 
interior of the country, and three important 
coast stations, at Canton, Foochow and 
Woosung, would be in operation in the near 
future. 


China. 


* * * 


CERTAIN owners of British steamships asked 
for permission to equip their vessels with 
apparatus for the reception 
of signals only. It was con- 
sidered by the Post Office 
that such installations would 
be usefu! in enabling commanders to receive 
time signals and meteorological reports, and 
the authorities therefore advised the Berne 
Bureau of their intention to license such 
stations for receiving purposes only. As 
such stations would not interfere with the 
wireless telegraph service, 1{ was not neces- 
sary to require them to be in charge of duly 
qualified operators, and it was not intended 
either to allot call siznals to them. 

The motor-driven lifeboats carried by 
several large British passenger vessels have 
been equipped with wireless installations. 
In addition to being used as lifeboats, these 
vessels will be employed in foggy weather 
as pilot boats for the liners to which they 
belong and with which they will be in wire- 
less communication. In view of the limited 
range of these lifeboat stations, particulars 
will not be published in the Nomenclature 
Officielle, which will simply state the number 
of lifeboats so equipped carried by each liner. 
The call letters will be the call letter of the 
main installation followed by a numeral. 
Thus in the case of the Aquitania, which 
carries two hfeboats fitted with wireless, 
the call letters of the lifeboat equipment 


will be MSU1 and MSU2. 


Great 
Britain. 


As a result of the annexation of the island 
of Crete by Greece, the administration of 
ports and telegraphs of Crete 
ceases to be an independent 
administration, and the ser- 
vices are now directed from 


Greece. 


Athens. 
The station on board the cruiser Hellz 
has been allotted the call letters SZA. 
* * * 


A SERVICE giving warning of the passage of 
cyclones has been organised, as an experi- 
ment, on the east, north-west 
and west coasts of Madagascar. 

The warning telegram, 
originating at the Observa- 
tory at Antananarivo, will be sent out 
at the even hours (except between 12 
midnight and 6 a.m.) during the probable 
continuance of the cyclone in the zone 
within range of the stations. The warning 
will be sent out alternately by the Dzaoudzi 
and Majunga stations in the case of a cyclone 
affecting the region to the north-west of 
Madagascar or the Mozambique Channel, 
and alternately by the Dzaoudzi and Diégo- 
Suarez stations in the case of a cyclone 
affecting the regions to the north-east and 
east of Madagascar. 

This telegram will be preceded and fol- 
lowed by the warning signal — — — — - - — 
— — — repeated at short intervals. If the 
warning signal only is sent out it will indicate, 
in the absence of precise information, that 
there is reason to expect the passage of a 
cyclone. | 

During the whole of this service, the 
Dzaoudzi, Majunga, and Diégo-Suarez stations 
will remain on the watch, after the regular 
hours of working, during the first quarter of 
each hour, except between 12.15 a.m. and 
6 a.m. 


Madagascar. 


* * * 
The hours of attendance at Flinders 
Island Radio station are now from 9 a.m. to 
6 p.m., with no service on Sundays. 
* * * 
The station at Quai du Rhin, Antwerp 
(call letters OQR) will no longer maintain 
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а permanent watch, but will be open 
principally for the exchange of service 
messages with incoming and outgoing Red 
Star Line and Canadian Pacific steamers. 

* * * 

The wireless station at Grand Island, La., 
has been dismantled. 
* ж 
THE Mexican Government have signified 
their adhesion to the International Radiotele- 
graph Convention, London, 
1912, subject to the condition 
that Mexican stations shall 
transmit wireless telegrams 
originating on board ship or in inland towns 
only when those towns to which telegrams are 
addressed, or in which they originate, are 
connected by telegraph or telephone with 
the coast stations ; or when wireless telegrams 
sent to or from ships through the coast 
station and addressed to or originating from 
places abroad are carried overland by the 
Mexican Federal lines. The Government 
further reserves the right to refuse for the 
time being wireless telegrams for express 


delivery. 


Mexico. 


* * 

Argentine Republic—Faro Recalada (LID) 
closed until further notice. Spain.—Vigo 
(EAV) reopened for general 
public service. France (West 
Africa).—Tabou (ЕТА), on 
the Ivory Coast, temporarily 
interrupted. France. — Ajaccio T.S.F. 
(FFA), Boulogne-sur-Mer T.S.F. (FFB), 
Brest-Kerlaer (FFK), Cherbourg T.S.F. 
(ЕЕС), Cros-de-Cagnes (ЕЕС), Dunkirk 
T.S.F. (FFD), Lorient T.S.F. (FFL), 
Rochefort T.S.F. (FFR), and Ushant closed 
to public correspondence. — Austria.—Trieste 
(OHT), Sebenico (OHB), Castelnuovo (OHC) 
will not communicate private wireless tele- 
grams until further notice (July 27th). 
Spain.—Soller coast station temporarily 
interrupted owing to fire. 

* * ж 


On October 23rd there will come into 
operation a new wireless law in Brazil which 
provides that all Brazilian 
ocean-going passenger vessels 
over 300 tons (or 500 tons in 

' the case of river vessels) 
shall be equipped with wireless telegraph 
installations. Cargo vessels having on board 
30 or more persons, including members 
of the crew, must be similarly equipped. 


Land Stations 
. Open and 
Closed. 


Brazil. 
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The wireless telegraph installations must be 
fitted by October 23rd, after which date 
the harbour masters have received instruc- 
tions to withhold clearance papers from 
vessels not so equipped. 
* * * 
THE fourth wireless telegraph station in 
British North Borneo will be at Kudat, 
which stands on the shore of 


British Marudu Bay, instead of Lahad 
North f 
Datu. The call signal, VQD, 
Borneo. 


originally allotted to the 
latter has been assigned to Kudat. 


Disaster all but overtook the Anchor liner 
California, when travelling recently from New 
York to Glasgow. Adense fog was the chief 
factor of the mishap. Without any warning 
the vessel found herself on the rocks at Tory 
Island, off the Donegal coast, and any who 
are acquainted with the nature of the coast 
line will appreciate the peril of her position. 
Moreover, her passengers numbered some 
thousand, and her crew was considerable. 
Immediately she sent out wireless messages 
for assistance, which were picked up by the 
wireless station at Malin Head, H.M.S. 
Hecla, and the torpedo-boat destroyers 
patrolling the Ulster coast. These rushed 
to the rescue, as well as the Donaldson liner 
Cassandra. Some difficulty was experienced 
in finding the California owing to the fog. 
But the torpedo-boat destroyer Lynx was 
first on the scene, and by her searchlight 
was able to locate the wrecked vessel and 
to give assistance to the Cassandra to 
approach her. Fortunately the sea was 
calm, but there is always a certain amount 
of risk in the transhipment of passengers 
from one ship to another. In this case the 
Cassandra lowered baskets, and took the 
passengers up in them, and only in one 
instance did mishap occur. Ап illus- 
tration of the confidence which a wireless 
installation affords to the passengers when 
they find themselves in such perilous 
plights is afforded by an account given of 
the accident by one of the passengers. In 
it he says: “ After the first shock of the 
collision everybody came on deck, while 
the captain gave the order for the boats to 
be swung out. This was followed shortly 
afterwards by the announcement, ‘ It will 
not be necessary to lower the boats, vessels 
are coming to take off the passengers.” 
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НЕ Electrical World of New 

| York has an article entitled “А 
New Marconi Transatlantic 
Service" in its issue for August 29th. 
This article is based upon the account 
of the proposed additional transatlantic 
service and the description of the Welsh 
stations which appeared in the July number 
of THE WinELESS WoRLD. In commenting 
editorially upon the proposed service, our 
contemporary draws attention to some of 
the troubles experienced in the early days 
of long-distance wireless telegraphy, but 
we think it does less than justice to the 
achievements since 1908, and underrates 
the permanent commercial value of the 
results which have rewarded the patience, 
courage, and foresight of Mr. Marconi and 
his Company. The Electrical World speaks 
of the present transatlantic wireless tele- 
graph service as the “ first regular night-time 
wireless between the United States and 
Great Britain." The words which we have 
italicised entirely misrepresent the character 
of the service which, as the whole world 
knows, has for years past carried on regular 
commercial day and night wireless communi- 
cation between the United Kingdom and 
North America. This service has had a 
potent influence upon transatlantic tele- 
graph rates, and its success forms the 
justification for the larger service which 
would have been in commercial operation 
by this time had not the European war 
intervened. So glaring, indeed, is this 
misstatement that it discounts the further 
“ striking fact" which our contemporary 
discloses —namely, that eight years after the 
establishment of the service “ no commercial 
day and night service has been opened in 
competition with the Atlantic cables." 
If that is so, it would be interesting to know 
why Atlantic cable rates have been reduced 


from time to time in the endeavour to bring 
them within reach of the transatlantic 
wireless ratc. 

* * * 


A chance commentary in a colonial 
journal on progress in the last century has 
prompted Mr. Lovat Fraser to enumerate 
some of the marvels which he has himself 
witnessed in the last twenty years. His 
conclusions are sufficient to make any man 
who has reached forty pause and appreciate 
the age in which he lives, for he will find 
that in, say, the twenty years of his public 
life he has lived longer than his father and at 
least twice as long as his grandfather. . Here 
are a few of the triumphs civilisation has 
achieved during that period: The invention 
of tramway-cars, the evolution of the 
bicycle, motor-cars, the first experiments 
in gliding, the invention of wireless tele- 
graphy, the invention of the dirigible, 
monoplane, biplane, and waterplane, the 
introduction of taxicabs and motor-omni- 
buses in our streets, the invention of the 
submarine and waterboats, radio-photo- 
graphy, colour-photography, the kinemato- 
graph, the gramophone, the telephone, the 
opening of the Panama Canal, one of the 
greatest engineering feats of the world, 
and last, but by no means least, the inaugu- 
ration of a great trans-oceanic wireless 
service. | 

Mr. Lovat Fraser recalls the coming of 
Mr. Marconi to England in 1896, and a few 
years later the stir that arose when the 
public began to realise that it was possible 
to talk through space. Now those that 
first of all made bold to scoff have been 
compelled to acknowledge the potency of 
this great world-force, which to-day rules 
over the wind, the waves, the hubbub of 
commerce, and the noise of battle. 
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The Press in New Zealand has heartily 
welcomed the new regulations which require 
that all vessels licensed to carry 50 or more 
passengers shall be equipped with wireless 
apparatus; but in many circles the opinion 
prevails that something should have been 
done with regard to the safety of cargo 
vessels and that some sort of provision should 
have been made for the installation of 
wireless on these ships, which at the same 
time as they carry valuable cargoes to and 
from the markets of the world carry 
also a crew whose lives are valuable 
to the Commonwealth, for these men are 
brave and trusted citizens who, even from 
the strictly commercial view, are possessed 
of valuable knowledge of seamanship 
and cannot be easily replaced, and who, 
furthermore, have wives and children or 
other relatives dependent upon them. Their 
lives are exposed to constant risk, whereas 
such is not the case with the occasional 
passenger. It is generally believed that steps 
will be taken to remedy this omission, and 
there is every reason to hope that before 
long a Bill will be passed which will ensure 
that all vessels, whether passenger or 
cargo, above a certain capacity shall be 
fitted with this important safeguard. 

* * * 

The American Consul at Hong Kong has 
drawn up an extremely interesting and 
exhaustive report on the proposed telegraph 
and telephone construction work in China, 
which outlines the government's plans for 
a comprehensive system of wireless tele- 
graph stations. According to this report, 
stations of various degrees of power have 
already been established at points in the 
north along the coast, and in the south 
particularlv at Peking, Tientsin, Hankow, 
Shanghai, Canton and Hoihaw. In Canton 
the main station has been made the centre 
of a series of twelve sub-stations in Kwang- 
tung province, and a school for the in- 
struction of operators has been established 
at Canton. In Western China various 
stations have been established under the 
Board of War. Plans for much more com- 
prehensive and powerful stations along the 
coast, including Peking, Hankow, Shanghai, 
Swatow and Canton have been prepared. 
The proposed svstem, it is said, will have a 
radius of 1,500 miles, and will include stations 
at Kalgan, near the Siberian border, and on 


the Pratus Island shoals, about 600 miles 
south of Hong Kong, where a station is 
required for meteorological purposes and the 
protection of shipping. 

* * * 


An interesting piece of scientific work 
of considerable practical importance was 
recently undertaken in Australia—namely, 
the correct determination of the longitude 
of Port Augusta. The operations were 
carried out in co-operation with the Postal 
and Telegraphic Department, a direct tele- 
graphic communication being made between 
the temporary wireless station at Port 
Augusta and the Adelaide, Melbourne and 
Sydney Observatories. According to the 
plans arranged, signals were to be inter- 
changed along this line every day of the 
week ending July 25th last, each station in 
turn sending a series of clock ticks, which 
were to be received and recorded on the 
chronographs of each of the other three 
stations. In addition, for the first time in 
Australia, an attempt was to be made to 
obtain the difference in lon; itude by means 
of wireless signals. The Government Astro- 
nome: of Melbourne promised to issue from 
his clock at the Melbourne Observatory a 
series of signals lasting from 9.15 to 9.30 
every evening, and these were to be received 
at Sydney, Port Augusta, and, if possible, 
Adelaide. The principle it was proposed to 
adopt was that known as the time vernier, 
which is in operation at the Enffel Tower in 
Paris. The transmitting clock is to be rated 
зо as to gain about one second in each 
minute, and the receiving stations note the 
time of coincidence of the beats of this clock 
with those of their own. By this means a 
series of comparisons can be obtained, the 
error of each comparison not exceeding one- 
fiftieth of a second of time. If these signals 
are successful, it is probable that this method 
will become the universally adopted one for 
future geodetic operations in Australia. 

* * * 


It is only two months ago that we pub- 
lished in these pages the Admiralty’s 
regulations relating to the enrolment of 
wireless telegraph operators in the Royal 
Naval Reserve. The response has been a 
fine one, for as we were about to close 
for press the announcement wus made that 
no more wireless operators could be enrolled. 
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Wireless Telegraphy and the War 


Though all we made depart 

The Old Commandments stand ! 
" In patience keep your heart, 

In strength lift up your hand.” 


F the part which wireless telegraphy 
QO: playing in the great world-war 

now being waged it is too early to 
speak. Official reports from the field of 
operations are silent concerning this new 
arm of warfare, and it is perhaps better that 
we follow this example of officia] reticence 
and pass over for the time being the military 
and strategic aspects of wireless telegraphy. 
Previous campaigns have already demon- 
strated the importance of wireless as a 
factor in warfare on land and sea, and, even 
in the case of aerial warfare, we can safely 
assert that the adoption of wireless tele- 
graphy has reached a standard hitherto 
undreamt of. The thrilling despatches of 
Sir John French, with their glowing tributes 
to the work of the aviators, prompt us to 
point out that information can be signalled 
from aeroplanes by wireless telegraphy, and 
to what extent this means has been adopted 
will be disclosed later. 


* Ж * 


Other aspects of the use of wireless tele- 
graphy in the present war may be touched 
upon without that feeling of restraint which 
is natural in considering the military aspect. 
One of these relates to the censoring of 
wireless telegrams, and the action of the 
United States Government in this connection 
raises a new point in international law. On 
the report that the German-owned stations 
in the United States had been sending 
information and instructions to German 
ships at sea, President Wilson laid down a 
new principle in the duty of neutrals. The 
rule seems to have been understood hitherto 
as prohibiting the use of the wireless on 
neutral territory by one of the belligerents, 
but it has not been extended to the operations 
of private companies, which have stood on 
the same footing as cable companies and land 
telegraph lines. 

Two protests were raised against the 
sweeping censorship of wireless messages 


RUDYARD KIPLING. 


proposed by President Wilson, one by the 
American Marconi Co. and the other by the 
German Chargé d’Affaires at Washington. 
The German case in the censorship contro- 
versy was not strengthened by the discovery 
that the Tuckerton Wireless Station, from 
which the Germans hoped to get the censor- 
ship removed, had not even got a licence, 
and orders were therefore given for the 
station to be closed. The Marconi protest 
was in the following terms :— 


The Marconi Wireless Telegraph Co. 
of America respectfully represents to the 
Secretary of the Navy that it is receiv- 
ing messages to be sent by wireless to 
foreign countries ; that the censor of the 
Navy Department assumes the right to 
forbid the sending of certain of such 
messages ; that this company is under the 
ordinary duty of a forwarder of com- 
munications when paid for; that we are 
aware of no statute of the United States 
or of any treaty or rule of international 
law which justifies the intervention of a 
Government censor or the stoppage of this 
company in sending messages in the 
ordinary way. 

We ask, therefore, to be referred to the 
legal authority under which vour depart- 
ment assumes such right of censorship. 
We wish to respect the policy of our own 
Government, but when our corporate 
rights and duty and the rights of the 
publie are involved, we must respect only 
the law which governs the case. 

Respectfully, 
(Signed) Joun W. Gnicas, 
President. 
The outcome was that on September 3rd 
Mr. W. J. Bryan, the Secretary of State, 
announced that an agreement had been 
reached whereby belligerent nations might 
send and receive wireless messages. "They 
might use code or cipher, but the American 
censor must be furnished with any code 
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used. Great Britain and Germany acquiesced 
in the agreement. 
* * * 


In view of the controversy that has arisen, 
we publish below an extract from The Hague 
Convention, 1907, which sets out the position 
un respect of belligerents and neutral wireless 
stations in land warfare :— 

ARTICLE 3.—Belligerents are also for- 
bidden :— 

(a) To instal on the territory of a 
neutral Power a wireless telegraphy 
station or any apparatus intended to 
serve as à means of communication 
with belligerent forces on land or 
sea. 

(b) To make use of any installation 
of this kind established by them 
before the war on the territory of the 
neutral Power with an exclusively 
military object and not already 
opened for the service of public 
messages. 

ARTICLE 8.—A neutral Power is not 
bound to forbid or restrict the employment 
on behalf of belligerents of telegraph or 
telephone cables or of wireless telegraphy 
apparatus, whether belonging to it or to 
companies or to individuals. 

ARTICLE 9.—Every restrictive or pro- 
hibitive measure taken by a neutral 
Power with regard to the matters referred 
to in Articles 7 and 8 must be applied 
impartially to the belligerents. The 
neutral Power shall ensure that the same 
obligations are respected by companies 
or individuals owning telegraph or tele- 
phone cables or wireless telegraphy 
apparatus. | 

The following extract from The Hague 
Convention, 1907, respecting the Rights and 
Duties of Neutral Powers in Maritime War 
is also of interest :— 

ARTICLE 5.—Belligerents are forbidden 
to use neutral ports and waters as a base 
of naval operations against their adver- 
saries, and especially to instal their wire- 
less telegraphy stations or other apparatus 
intended to serve as a means of communi- 
cation with belligerent forces on land or 
sea. 

With so many countries engaged in the 
war, it is but natural that international 
telegraphic arrangements should be con- 
siderably modified, and recent advices from 
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Berne indicate how far-reaching has been 
the effect of the war upon radio-telegraphic 
communication. 

On August Ist the British postal 
authorities advised Berne that wireless 
telegraphy on board vessels in the territorial 
waters round the British Isles would be 
suspended, except, of course, in so far as 
concerned British warships. Two days later 
notification was made of the suspension of 
telegraphic communication to and from the 
United Kingdom and British Possessions 
and Protectorates, except in the case of 
Government telegrams or Government 
wireless telegrams; but on August 5th a 
further order was issued permitting the 
transmission of public telegrams or wireless 
telegrams in plain language at sender's 
risk and subject to censorship—only on 
condition, however, that such communica- 
tions were worded either in English or in 
French. The use of abbreviated telegraphic 
addresses was not allowed. 

Changes in many respects similar to those 
mentioned above were notified to Berne by 
the Government of the Union of South 
Africa (August 4th and August 7th) and the 
Government of the Commonwealth of Aus- 
tralia (August 4th). 

The French Government adopted like 
measures (according to their notifications 
dated August 3rd and August 5th), and 
they undertook to accept for transmission 
over their lines telegrams and_ wireless 
telegrams for places in France, Algeria, 
French Colonies and Protectorates. 

By advice dated August 8th the Italian 
Government admitted only in Italy and its 
colonies private telegrams and wireless tele- 
grams worded exclusively in plain language 
in Italian, German, English, and French. 
Abbreviated or code address were not allowed 
to be employed. Code or cypher was per- 
mitted only in the case of official telegrams 
or wireless telegrams exchanged between 
diplomatic or consular representatives and 
their Governments, or between themselves. 

On August 9th the Turkish Government 
informed Berne that all telegrams to or from 
Turkey had to be written in plain language 
in Turkish, Arabic, or French. 

Greece, on August 12th, reported the 
suspension of wireless telegraphy on vessels 
in Greek territorial waters. 

The Swedish Government also issued an 
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order prohibiting the use of wireless tele- 
graphy on board vessels of belligerent 
Powers within the radius of Swedish harbour 
areas. 

On September llth it was announced 
that the Cuban Government wireless tele- 
graph installation at Havana had been 
placed under a censorship similar to that 
enforced in stations in the United States. 

The Canadian Government Naval Depart- 
ment ordered all wireless stations in Canada 
not operated by the Government to be at 
once completely dismantled. 
| * * * 


Sensational stories, many of them either 
baseless or exaggerations, have been current 
regarding the activities of German spies in 
this country and France, and needless to say 
wireless has figured prominently in them. 
One of the stories which went the round of 
the daily Press was that the German pro- 
prietor of a Paris hotel had been found 
communicating with the enemy by means 
of a wireless plant on the roof of the hotel, 
and that he, along with his staff of German 
waiters, had been promptly shot. The facts, 
as told in the French newspapers, are that 
the manager of the Hotel Astoria was 
denounced as a spy, but that the wireless 
plant was merely a toy, constructed by a 
youth who was staying in the hotel. The 
hotel manager was tried by court-martial, 
and acquitted of the charge. | 

* * * 


A case of alleged misuse of wireless was 
investigated in the Dublin Court on Sep- 
tember 17th, when Albert E. Archer, a young 
man, 19 years of age, was charged with a 
breach of the Wireless Telegraph Act, 1904, 
by establishing at his father's house, at 
Stillorgan, County Dublin, a wireless station 
without having been granted a licence, and 
with having worked the apparatus between 
August 3rd and September 7th. It appeared 
defendant applied for a licence some time 
ago, but was refused. The wireless apparatus 
was nevertheless erected by him, and he 
discarded a warning from the Post Office in 
London to dismantle the station. The 
officials who ultimately removed the appa- 
ratus found a book in the defendant's 
room which contained a record of a large 
number of messages received. The defence 
was that Archer was simply learning 
wireless telegraphy, and the military autho- 
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rities stating they were satisfied that there 
was no guilt on his part, he was discharged. 
* * * 


The possible use of indoor aerials has been 
agitating several newspapers recently, and 
found expression in a question in the House 
of Commons on September 17th to the 
Home Secretary, who was asked '' whether, 
in view of the fact that with sufficiently long 
horizontal wires placed quite close to the 
ground wireless communication was quite 
practicable, and masts could be dispensed 
with, he would consider the advisability of 
causing instructions to be given to the 
skilled person whose duty it was to discover 
and deal with wireless installations to search 
for horizontal wireless installations in this 
country." Mr. McKenna replied that the 
matter was in the hands of skilled persons, 
who were well aware of the system. 

* * * 


In capturing Herbertshohe the Australian 
Naval Reserve performed a smart piece of 
work which will be particularly valuable, as 
it deprives the Germans of the use of 
another wireless telegraph station. It was 
after 18 hours' fighting that the station fell, 


. and then it was found that the enemy had 


damaged it sufficiently to put it out of action 
for some time. 
* * * 

Among the extracts from letters published 
in the Press from those serving in the Navy 
and Army are two from wireless operators. 
In one of these Mr. T. Marsden, wireless 
operator aboard his Majesty's ship Gloucester, 
writing to his mother at West Hartlepool, 
gives an interesting account of a chase by 
that vessel of the German warships Goeben 
and Breslau. 

The Gloucester, he says, opened fire upon 
the Breslau, but her first shot fell short. 
The Breslau replied with thirty shots, of 
which only two took effect, two of the 
Gloucester's boats being smashed on their 
davits. ‘‘ After the first shot our lads were 
quite happy," adds Mr. Marsden, “ and they 
kept firing as quickly as possible. One chap 
nearly swallowed his chew of baccy when the 
first shot fell short. The next one he spat on 
for luck, and it took half the Breslau’s 
funnel away. He repeated the operation 
with the next shot, which cleared the 
Breslau's quarter-deck and put her aft gun 
out of action. Then he began to smile." 


452 


THe WIRELESS WORLD 


A Weybridge operator, describing his 
experiences on board one of His Majesty's 
vessels, in a letter to his parents which was 
reproduced in the Surrey Herald, said 
the instrument room, although small, was 
fitted up to date, and everything was 
“О.К” His ship had been chiefly used in 
chasing Germans and convoying transports 
across to France, but there had been nothing 
particularly exciting. For the past few days 
he had been transferred to the training ship 
to await another boat, and after the work 
he had had he was not sorry for the change, 
although he was desirous of doing his share. 

* * * 

After being in hiding since a date before 
the war began, the German cruiser Emden 
has just emerged from her retreat and is now 
threatening the trade routes of the Indian 
Ocean. Already she has captured and sunk 
seven merchantmen, but now that her 
whereabouts are known British cruisers are 
in hot pursuit, and there is no doubt that 
before long her wings will be clipped. The 
wonder is: How did she come by the 
information necessary for her to carry out 
this successful coup? The Naval Corres- 
pondent of the Times suggests that she was 
able to receive instructions from some 
central authority, adding :— 

“ This is not improbable, for the sweep of 
the wireless messages from Nauen is wide. 
It reaches the east coast of America, and 
therefore very likely touches at points 
within a semi-circle which includes the West 
Indies, the north coast of Brazil, the West 
Coast of Africa as far south as Walfish Bay, 
and the east coast to Lorenzo Marquez, and 
right across the Indian Ocean to Rangoon. 
If this assumption is correct, it would account 
for the way in which the German raiders now 
appear to be seeking this area from other 
parts of the world. It would be natural for 
them to do this if their communications 
outside this radius had failed owing to the 
destruction of wireless stations beyond the 
Fatherland. 

* The notion of the people in Berlin being 
able to direct operations at such a distance is 
almost uncanny. If they do so, no more 
striking exhibition of the use of wireless in 
naval war could well be imagined. We may 
picture Von Tirpitz in his office in Berlin. 
He receives news of the situation in the Bay 
of Bengal and realises the opportunity for a 


little coup. There is a cruiser a few miles 
away which has been carefully hidden until 
some such chance presented itself. He calls 
her up and gives information and orders. 
The raider does the rest."' 

But if Germany is in a position thus to 
make use of her wireless, England is yet better 
equipped for the purpose. She can send her 
message over every sea and to the farthest 
corners of the earth. If Admiral von 
Tirpitz can accomplish this from Berlin 
our Admiralty can do the same from 
Whitehall. Wireless can give the enemy 
no unique advantage, though its innova- 
tion has revolutionised the tactics of naval 
belligerents. 


War Sidelights. 


The Germans made an aerial raid on 
Antwerp, when they attempted, without 
success, to destroy the wireless telegraph 
station. 


* * * 


Before leaving Brussels the Belgians blew 
up the wireless station at Laeken. 
* * * 


When a thousand miles south of Cape 
Leeuwin the Matatua picked up signals 
made in code by a German warship to 
several German merchantmen. The latter 
afterwards declined to answer the Matatua’s 
calls. 

* * * 

The Board of Trade has been informed 
that a very bright electric light is exhibited 
nightly from the German wireless station at 
Monrovia, the capital of Liberia, West 
Africa. It is considered dangerous for ships, 
as it may be taken for the light at Cape 
Mesurado. 

* * * 

The mobilisation of the Swiss army has 
had the effect of considerably depleting the 
staff of the Berne Bureau, and in consequence 
all publications other than those of extreme 
urgency have been temporarily suspended. 
The Journal Télégraphique will not appear 
until the resumption of more normal con- 
ditions, and the preparation and printing 
of the Nomenclature of Radiotelegraph 
Stations and the map of such stations has 
been held up. In other respects, every effort 
is being made to carry on the duties of the 
Bureau. 
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AN ATLANTIC LIFEBOAT. 

ARINE enterprise has already been 
MI responsible for the equipment of 

ships’ lifeboats with wireless, but 
now a young naval architect of America, 
Einar Sivard, Superintendent of the Welin 
Marine Equipment Company, has devised a 
vessel which he claimsis practically шуш сше 
and incapable of capsizing an rgakable. 


In order to test pit” х, wies call 


the “Lundin Power Lifeboat,” he i 
to make a voyage across the Atlantic. 
The present condition of navigation, 
owing to the Euro- 
pean war, will in 
all probability cause 
him to postpone his 
venture, but his 
plan is to go by 
way of Boston and 
Halifax to St. 
John's, Newfound- 
land. Thence to 
crossto Queenstown 
and proceed along 
the English coast 
to London. Itis 
anticipated that the 
total trip will oc- 
cupy something 
over a month, ard 
the open sea will 
be navigated with- 
in seventeen days. 
The crew will consist 
of five persons : Mr. 
Sivard himself, who 


will captain the 
undertaking; his 
wife, Mrs. Signe 


Holm Sivard, acting 
in capacity as cook; 
a navigator, a wire- 
less operator, one engineer and one sailor. 
This is the smallest of all craft to be fitted 
with a wireless installation. It carries a 
l-kw. Marconi set, specially designed for 
this particular use. All the units are 
mounted on one panel, so arranged as to 
facilitate thework of installationand operating. 
One extra break system type hand key is 
supplied for table mounting. The transformer 
consists of a 120 cycle,220volt motor generator. 
A volt transformer with a maximum power of 
8,000 volts, condenser, oscillationtransformer, 
aerial tuning inductance, break system 


‘by th ompany for the 
ўе атўпе and torpedo-bvats 
owag-to the limited avg 


A Lundin Motor Lifeboat. 


hand key with reactance, aerial switch, 
5-point wave-length switch, change-over 
switch, break system aerial switch, switches 
for direct current and alternating current 
lines, generating field and blowers, generator 
field rheostat, automatic starter, direct and 
alternating parent voltmeter, alternating 
eter 


urrent | ation. ammeter. 
TO 


o that supplie 


the “Lundin ifebog 


lnscr mee лс. 
Are. n transmitting ràarus 
| | of between 50 and 
100 miles. 
The craft is unique 
in form and design. 
It has a length of 
36, and a beam of 
12 feet. It is built 
" of galvanised steel 
| with a water-tight 
deck 6 inches above 
the waterline. The 
space between the 
deck and bottom is 
divided into nu- 
merous watertight 
compartments, 
several of which 
may become filled 
without placing the 
vessel in any danger 
of capsizing. A steel 
house, with water- 
tight portholes, 
doors and ventila- 
tors encloses all but 
a small part of the 
boat fore and aft, 
where short decks 
are provided for the helmsman and outlook. 
It has been proved that, with this type of 
house, the boat is practically self-baling and 
self-righting. Along the sides are fitted 
massive fenders (bulwarks) of Balsa wood, 
the lightest wood in existence, added with 
a view to making the boat practically 
unbreakable when lowered from a ship. 
For power the vessel is equipped with a 
32 horse - power four-cylinder standard 
engine, and gasoline tanks with sufficient 
supply capacity to enable her to remain for 
many days at sea. _ 
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ie 1 асаав sud badgering the poor 
station agent with questions. 

My business was soon transacted. I sent 
the committee the cheering words that 
told them nothing short of a miracle could 
get me to Bosshaven in time to lecture 
that night, and then I ceased to worry, and 
resigned myself to grim Fate and the 
grimmer cigar which the train boy sold me. 
A veritable wrecker is the train boy. An 
accident that lays the train out for half a 
day is his fortune, because by some inscru- 
table law of disaster a wreck never takes 
place in a pleasant centre, and trains never 
collide at a dining station. Here is some- 
thing for our great thinkers to ponder 
upon. 

While I puffed tranquilly away at the 
alleged cigar, I amused myself by watching 
my fellow passengers. Presently one man 
reached a long arm over the little crowd 
clustered at the operators window and 
asked for a “ blank telegraphic form,” 
explaining that he wished “to send a 
telegraphic dispatch " to his family. 

Now, when a man speaks of a “ tele- 
graphic dispatch " I always wake up and 
look at him, because the cumbersome 
title is all at utter variance with the spirit 
of the telegraph. It’s too long. The use 
of it betrays the man who has little use for 
the telegraph. The more he uses the wire, 
the shorter his terms. The more nearly 
he can come to saying “ msg” the more 
content he is. And he doesn't call for a 
“telegraphic form," he asks for a blank, 
black or red, as the case may be. And he 
never telegraphs anybody. He wires them. 
He doesn't explain to the operator what 
he wants to do with the blank. Presumably 
he wants to write a message. And as for 


Telegram 
“TTE.* 


“ferred to in that “ msg,” 
"^" " ig intended, the 
~ wishes to know— 
| "han you want 
Gc DH ape a bough: 

So | watched this passenger write his 
“ telegraphic dispatch." First he asked the 
operator : 

“ What day of the month is this ? ” 

There was nothing unusual in that. All 
men ask that. It is the opening line in 
the regular formula of sending а “ msg.” 
You may know what date it is before entering 
the office, you may even have it impressed 
on your mind by having a note fall due 
on that day, but the moment you poise 
your pencil over the blank, the date flies 
from your mind like the toothache from a 
dentist's stairway. So when the man 
asked, ' What day of the month is this ? ” 
I was not surprised. I courteously answered 
him as a cover to approaching his position, 
but he did not believe me. He repeated 
his question, and made the operator answer. 
Then I knew he was very new at it. 

He was a tall man, with long hair and a 
thin neck. He had a nervous way of 
licking his lips and then smacking them as 
though the ghost of a good breakfast still 
lingered about them. His pantaloons were 
just about as much too short as his hair was 
too long, and he wore a shawl. That 
settled him. He spoiled three blanks 
before he got a “telegraphic dispatch " 
written to suit him. But even that is not 
very uncommon. À man always uses 
stationery more extravagantly in another 
man's office than he does at home. Then 
he wrote every word in the body of the 
dispatch carefully and distinctly, but 
scrambled hurriedly over the address as 
if everybody knew that as well as he did, 
and dashed off his own signature in a blind 
letter style as though his name was as 
familiar to the operator as it was to his own 
family. 

But even this is not uncommon. A man 
will write “ Cunningham "' SO that no 


" Reprinted. from the Sunset Magazine. 
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expert under the skies will tell whether it 
was Covington, or Carrington, or Cummagen, 
or Carrenton, and when the operator 
points to it and asks, ' What is this?” 
the writer will stare at him in blank amaze- 
ment for a moment, and then answer, 
'* Why, that’s my пате!” 

“ Well, yes, I know that," the operator 
will say, ‘ but what is your name ? ” 

Then the man will gasp for breath and 
catch hold of the desk to keep himself from 
falling, and finally shout, “ Why, Cunning- 
ham, of course!” and look pityingly upon 
the operator, and then glance about the room 
with a pained, shocked expression, as one 
who would say : 

“ Gentlemen, you may not believe it, 
and I do not blame you, but heaven is my 
witness—here is à man who does not know 
that my name is Cunningham ! " 

Well, my tall man with the thin neck got 
along a little better than that, when he 
handed the operator the following explicit 
message : 

Mrs. Sarah A. Follinsbee, Dallas Centre, 
Towa : 

My Dear Wire,—I left the city early 
this morning after eating breakfast with 
Professor Morton, a live man in the tem- 
perance cause. I expected to eat dinner 
with you at home. But we were delayed 
by a terrible railroad accident on the 
railroad, and І narrowly. escaped 
being killed; one passenger was terribly 
mangled, and has since died, but I am 
alive. The conductor says I cannot make 
connection so as to come to Dallas Centre 
this morning, but I can get there by 
eight o'clock this evening. I hate to 
disappoint you, but cannot help it. 
With love to mother and the children, 
I am your loving husband, 

Косек К. FOLLINSBEE. 

The operator read it, smiled, and said : 

" You can save considerable expense 
and tell all that is really necessary, I presume, 
by shortening this message down to ten 
words. We have no wire directly into 
Dallas, and will have to send this message 
part of the way over another line, which 
adds largely to the cost of transmission. 
Shall I shorten this for you ? " 

" No; oh, no," the man with the shawl 
replied. “ Pll fix it myself. Ten words, 
you say ?" 


“ Yes, sir." 

The tall man with the short pantaloons 
went back to the desk with his message. 
It was a stunner, for a fact, and the man 
heaved a despairing sigh as he prepared to 
boil his letter down to ten words. He 
scratched and sighed, and read the dispatch 
over and over again. Occasionally he would 
hold it from him at arm's length after making 
an erasure, to get at the general effect. At 
last he came to the window and said : 

“ Here is the telegraphic dispatch to my 
wife. I have not been able to condense it 
into ten words, and do not see how it can 
be done without garbling the sense of the 
dispatch, but if you can do it, you will 
oblige me greatly, as I do not wish to incur 
any really unnecessary expense." 

And with that he handed the operator the 
following expunged edition of his original 
message : 


Mrs. Sarah A. Follinsbee : 


My Dear WirzE,—I left the city—this 
morning after eating— Prof. Morton alive 
—cause I expected to eat—you at home. 
But we were delayed by a terrible railroad 
accident on the railroad I—being killed— 
terribly mangle and since died ; but I am 
—the conductor—I cannot—come to 
Dallas Centre—but I can—I hate—mother 
and the children. 

Your loving husband, 
Rocer К. FoLLINSBEE. 


The operator smiled once more, and 
made a few quick dashes with his pencil, 
and without adding or changing a letter 
in the original message, cut it down to its 
very sinews, as follows : 

Sarah A. Follinsbee, Dallas Centre, Iowa : 
Left city smorning; delayed by acci- 
dent; all right; home sevening. 

“ There, that is all right,” he said in the 
cheery magnetic way these operators have. 
“ Fifty cents, sir—saves you several dollars, 
sir. That's right, thank you.” 

And the man with the thin neck and long 
hair stared at the operator. Then as he 
went away, I heard him whispering softly to 
himself : 

“ S'follnbee —clish’n smorning — d'layed 
baxident — mall right — home safternoon. 
Rog." 

And I knew that he was practising lis 
lesson, and had “ caught on." 
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Wireless Telegraphy in Turkey 


when the thoughts of war are upper- 
most in men’s minds, and the part 
played by wireless telegraphy is not without 


I T is appropriate to recall, at this moment, 


interest,the notable 
achievements of a 
station during the 
late Balkan war. 
The station to 
which we refer is 
the well-known Ok 
Meidan wireless 
telegraph station 
near the capital of 
the Ottoman 
Empire. We have 
already recorded in 
these columns how 
a portable 14 К.т. 
Marconi station 
shut up in Ádrian- 
ople with the be- 
leagured garrison, 
effectively main- 
tained communi- 
cation with Ok 
Meidan station and 
thus foiled the 
enemy's attempts 
to destroy commun- 
ication between the 
gallant troops in 
the invested city 
and Government at 
the capital. So 
full of interest is 
the centre in which 
the station has heen 
erected that a brief 
reference to it will 
afford а clearer 
understanding of 
the character and 


impertance of the equipment described here. 

For all intents and purposes Constanti- 
nople is now a collection of towns and villages 
situated on both sides of the Golden Horn 


The Ok Meidan Station 


Constantinople Wireless Station. View showing 

central mast 250 ft. high. Engine room gear in 

small building on right. Receiving room and 
operators' quarters on left. 


and along the shores of the Bosphorus, 
including Scutari and Kadikeui. 
principal parts of this great agglomeration 
are Stamboul. the name specially applied 


But the 


to the portionsouth 
of the Golden Horn 
of the city, Galata 
and Pera. Galata 
is the chief business 
centre of the city, 
the seat of banks, 
post offices, steam- 
ship offices, etc. 
Pera is the principal 
residential quarter 
of the European 
communities settled 
in Constantinople, 
where the foreign 
Embassies congre- 
gate, and the 
fashionable shops 
and hotels are 
found. The city is 
styled Constantin- 
ople to perpetuate 
the name of its 
founder— Constan- 
tine the Great— 
and in respect of 
influence over the 
course of human 
affairs it has very 
few rivals. 

The wireless 
station is at Ok 
Meidan, which 
stands upon a high 
hill at the far end 
of the Golden Horn, 
about two milesina 
direct line from the 
city. Translated 


literally, Ok Meidan means “ Arrow Field,” 
and it is said to derive its name from a 
former Sultan of Turkey who used it as a 
ground for the practice of his favourite 
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pastime—archery. Approaching Constanti- 
nople from the wireless station the sight 
forms an indelible impression upon the 
memory, for in this city, which, with its 
suburbs, boasts of a population estimated 
at three-quarters of a million, every type 
of “human kind may be seen, every type 
of human tongue be heard. Eastern and 
Western architecture blend in a wonderful 
blaze of colour, and the mosques springing 
up here and there 
—with their needle 
minarets—add to 
the picturesqueness 
of the scene. Nor 
are the inhabitants 
less interesting. 
The total popu- 
lation of the city 
and district is 
estimated at three 
quarters of a 
million, and practi- 
cally every nation- 
ality is represented 
in this cosmopolitan 
centre. 

The majority of 
the inhabitants are 
excellent linguists, 
and it is a common 
thing to come 
across people who 
are equally pro- 
ficient in Turkish, 
Greek, French and, 
perhaps, German, 
Italian or English. 
Most of the children 
of the English 
colony are in charge 
of Greek nurses, 
and it is customary 
to hear these chil- 
dren converse as 
fluently in Greek as in the native tongue of 
their parents. А pleasing trait in the 
character of the Turk is his hospitality, 
and visitors to Galata Tower are invariably 
entertained by .the officials to some 
" Turkish delight " and a cigarette. Even 
in business houses it is common to regale 
callers with a cup of coffee and a cigarette, 
so that the traveller who makes a number 
of calls in the course of the day has been 


The Switchboard at Ok Meidan Station. 


well supplied with this favourite Turkish 
beverage. 

The wireless station at Constantinople 
is a powerful one, and could get in touch 
with a station as far distant as Cairo. It 
was built by the Marconi Company in 1911 
for the Turkish Government, and it is 
operated by the Turkish Navy. The station 
has a working range of 1,000 kilometers 
over land and water with vessels of the 
Turkish Navy, and 
the installation 1s 
arranged to tune in 
transmission to any 
wave between 600 
and 2,000 meters. 
The aerial is 
supported by a 
main mast of 250 ft. 
in height. The 
prime mover con- 
sists of a 55 h.p. 
oil machine driving 
direct а 42 К.ж. 
continuous current 
dynamo. This set 
supplies the elec- 
trical energy re- 
quired for running 
the motor gener- 
ators, charging the 
accumulators, ог 
lighting. The 
motor generator set 
drives a disc dis- 
charger which 1з 
mounted on the 
same bed. The ac- 
cumulator batterv 
consists of 60 cells of 
900 amp. capacity 
at three-hour rate. 
In conjunction with 
the transformer is a 
suitable air-cooled 
iron core, primary inductance, which is 
protected against injurious induced effects 
from high frequency by air-core protecting 
chokes. 

The manipulating gear consists of a 
Morse key actuating a high-tension relay 
key. A magnetic detector multiple tuner 
and valve receiver are provided for the 
reception of all waves between 100 and 2,500 
meters. А tuner permits of the instrument 
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being set at any pre-arranged wave- 
length to be received, and is, 
moreover, provided with a change 
switch to permit of the instan- 
taneous change of the circuit from 
a highly-syntonised tuned condition 
to an untuned condition for stand- 
ing by. By reason of its robust 
nature the magnetic detector can 
be permanently connected to the 
transmitting aerial. There is also 
a valve receiver. In addition to 
the 20 k.w.land station, the Marconi 
Company have fitted various war 
vessels of the Turkish Navy with 
3 k.w. sets. These are designed 
for a working range 
of 600 kilometers 
over water, with 
the land station 
and to transmit 
300, 600 and 900 
meters, and in 
reception to all 
waves between 100 
and 2,500 meters. 
The motor-gener- 
ator combination 
comprises a contin- 
uous current motor 
mounted on a bed, 
and direct coupled 
to an alternating 
current generator. 
The motor takes 
its power from the 
continuous current 


The high-speed vertical oil engine coupled to 
42 k.w. dynamo. 


TB de — | > ИР іс À 
A view of the Transmitting Room showing the high-tension gear. 


supply, and 
furnishes mechani- 
cal power to the 
alternator sufficient 
for an output of 
3 k.w. at 300 volts, 
300 cycles. The 
combination is 
coupled to a syn- 
chronous disc dis- 
charger mounted 
on the same bed. 
The discharger pro- 
duces a musical 
note, enabling the 
transmitting signals 
to be distinguished 
from atmospheric 
disturbances when 
received in the 
telephone at the 
corresponding 
station. 

Another type of vessel 
equipped with Marconi 
apparatus for the Turkish 
Navy are destroyers, on 
which 1} k.w. sets are 
used. These installations 
provide for a working 
range of 200 kilometers, 
and tuned in transmission 
to waves of 300, 
450 and 600 meters, 
and in reception to 
waves between 100 and 
2,500 meters. 
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Practical Hints for Amateurs. 


A Lakeland Station. 


By W. K. ALFORD. 


HE station illustrated on p. 460 
| has been at work for two years, and 
the results obtained are excellent. 

Instead of describing minutely each piece 
of apparatus used, I propose to delineate 
broadly each factor which I think contri- 
butes to the success of the station. 

The aerial is triangular in plan, supported 
at the corners by a 20-ft. pole on a house, 
a 50-ft. pole, and a tree respectively. The 
main section, which is 140 feet in length, is 
of the 4-wire cage type, the wires (3/19 
phosphor bronze) being kept apart by 4-ft. 
hoops. This type of aerial is found ex- 
tremely steady in high winds. 

Three large strain insulators are used at 
each corner, but I suspect that even these 
leak slightly when wet. Curiously, insula- 
tion seems the last thing many amateurs 
think of when erecting an aerial, which is 
shown by the large number of aerials one 
sees bearing microscopic bobbin insulators. 

Another very important point about 
aerials is the spacing of the wires. I have 
found that the efficiency when the wires are 
3 feet apart is quite 30 per cent. more than 
when they are 1 foot or less. This point 
has been clearly discussed in the instruction 
columns of THE WinELESS WORLD. 

With regard to the transmitting apparatus, 
the prime mover is a 1 h.p. gas engine 
driving a 35 volt 12 amp. dynamo, charging 
& set of 14 cells, which are used for lighting 
as well as supplying power to a 10 in. Apps 
coil used for transmission. 

À mercury turbine break is employed, 
which is driven at a high speed by a Pelton 
wheel from the water supply. This gives a 
spark-frequency of about 200. 

A set of 9 leyden jars are used as a con- 
denser battery, and are quite successful. 


The inductance is of the spider-web type, 
and the spark-gap is of the “twin” type, 
which keeps very cool under continuous 
working. It may be of value to some who 
are troubled with the fumes of the discharge 
to know that oil of turpentine readily 
absorbs the ozone, and a small piece of news- 
paper moistened with it wil soon set 
matters right. Communication is daily 
established with the station of Mr. J. №. 
Shepherd at Sedbergh, 11 miles distant. 

The waves of both stations are sharply 
tuned to about 23 o.m. 

The receiving apparatus has become 
rather involved owing to the number of 
change-over switches, etc., used for bringing 
in different pieces of apparatus, but broadly 
it consists of the following: Three jiggers 
for waves, 0-600, 600-3,000, 3,000-9,000 
métres. The secondaries are wound to suit 
each range of wave-lengths respectively. 

The detectors used are zincite-bornite and 
zincite-tellurium, both with battery and 
potentiometer. ! 

A valve is used as a stand-by, but its 
sensitiveness is inferior to either of the 
above mentioned. 

During transmission the top crystal of 
the detector is slightly raised in a vertical 
plane by a pivot arrangement, and when it 
is desired to receive it is allowed to fall 
back gently, when precisely the same parts 
of each crystal are brought into contact 
again. This is the best way of preserving 
the sensitiveness of a crystal detector I have 
found yet. 

The farthest station heard is Glace Bay, 
always after 10 p.m. 

Next is Ingö Radio in Norway, which is 
over 2,000 miles distant. Most of the larger 
coast stations of Europe come in very well. 
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HOW TO MAKE A VARIABLE 
| CONDENSER.. о$ко 
Ву J. Н. В. HANNING. 


АКЕ two strips of brass curtain 

| rod, one being of about 1 inch inside 
diameter and the other about 3 inch 

or $ inch. It will be noticed that these 
curtain rods are not solid brass, but iron 
covered with thin brass sheet ; but this will 
not alter the value of the condenser. Then 
make a strong wooden base at least 14 inches 
thick and 5 inches‘ square. Into this fix 
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Then drill two holes in the top of (B) and 
make a wire loop to pass through these 
holes for the purpose of hanging the rod. 
All that remains now 1з the sliding up and 
down of (B) into (A), which can be quite 
easily arranged. A piece of string is attached 
to the wire loop and carried up to the ceiling, 
over а pulley, and brought down again to 
a weight (W) tosupport (B) when in mid-air. 
To get the best effects it will be found 
advisable to put an insulator between the 


. loop of (B) and the pulley—a piece of india- 


rubber, for instance The next thing to 
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Mr. Alford's Station. 


the larger of the two rods (À) by making a 
hole about 3 inch deep to fit the rod, and 
secure it with sealing wax (O), which will 
help to insulate it. In order to make the 
insulation of this rod (À) more perfect, the 
instrument should be placed on a piece of 
glass. 

Next, take the smaller rod (B) and paste 
round it several thicknesses of paraffin- 
waxed paper from top to bottom, so as to 
prevent any contact between the two rods. 


do is to solder a terminal (T,) to the top of 
(A) and another (T,) to the top of (B), from 
which, terminals the wires may be led off to 
the instruments. 

Curtain rod strips and the pulley, etc., 
may be purchased at any ironmonger's at 
little cost. 

I have found one of these condensers 
a very efficient instrument, and, 
although roughly made, it serves its purpose 
well. 
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AN AMATEUR RECEIVING 
STATION. 
By W. ISON. 
HE receiving station shown in the 
| photograph has recently been erected 
at my house in Watford. I have at 
present no transmitting apparatus as I have 
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Design for Variable Condenser (p. 460). 


so far devoted all my spare time to experi- 
menting with the receiving apparatus. 

I have tried several forms of aerial, but 
I find my present one quite good. It.is of 
the "T" form, and consists of two No. 18 
hard-drawn, bare copper wire, 72 feet long 
and 7 feet, apart, suspended between a pole 
43 feet high and a chimney about 40 feet 
high, and, of course, insulated. I lead down 
one wire from the centre of each and join 
them at the window of my receiving room 


See article on p. 460. 
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on the first floor to a length of insulated 
electrolier wire, and thence to the instru- 
ments. Between the leading-in wire and 
the instruments I have fixed a lightning 
arrester, which is of two plates of sheet 
brass, one serrated to make a spark gap and 
earthed. 

The three coils shown at the top in the 
accompanying illustration and the bottom 
coil are switched in front of the main 
inductance as required by means of the 
upper 5-way switch. They are wound with 
No. 28 enamelled copper wire, three of them, 
on 24-inch wooden cylinders, the bottom 
one on a hollow cardboard tube. The 
inductance is wound with similar wire, 
being 18 inches long by 4 inches in diameter. 
It has two sliders, but I am now fitting a 
third. I also use a blocking and a variable 
condenser. These are made up of half- 
plate negatives interleaved with tinfoil, the 
variable plates being of brassfoil and fitted 
up in neat boxes of 3-ply wood. The centre 
board holds five detectors, two silicon and 
gold, two silicon and brass, and one zincite 
and boraite. I am constantly changing 
these to other crystals by way of experi- 
ment, keeping a number of cups for the 
purpose. They are controlled by a five- 
point bell switch. 

The telephones with head-gear are wound 
to 1,000 ohms each. I use two plugs, one 
for one set of headgear and the other with 
an adaptable plug for two sets for visitors' 
use. I find practically no difference 
whether the separate sets of "phones are 
used in series or parallel, and such is the 
power of the signals that I have had as many 
as three sets of double head-gear in use at 
one time. By the side of the instrument is a 
bell push connecting with a buzzer buried in 
a box in the roof. This I use for testing 
the detectors, and find it exceedingly useful. 
It gives a note exactly like Eiffel. I have 
also fitted a Morse key to the same circuit 
and use it for teaching myself Morse. I may 
say that by using the loading coils and 
variable condenser I can cut out practically 
any station. The signals generally are very 
strong, some being so strong that I tone them 
down. I am able to get all the principal 
stations, though I confess that my knowledge 
of Morse is at present so limited that I have 
to rely upon my тоге expert friends to 
identify some of them for me. Of course, 
such stations as Paris, Norddeich, Madrid, 
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Poldhu, etc., are easily identified, but I get 
numerous other stations of all wave-lengths 
and notes that I cannot place, and it may 
be that my range is considerably greater 
than I imagine. 

I have experienced great interference from 
the buzzing of the alternators at the town 
power station, and sometimes, particularly 
on Sundays, when they are working on a 
light load, it is almost impossible to hear some 
of the signals. I found it possible to tone 
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them down by cutting out my blocking 
condenser and holding my hand on the brass 
rod slider. I have now, however, found that 
by putting off the main switch in my 
lighting circuit I can cut them out alto- 
gether. Unfortunately this also puts me in 
darkness, so that the remedy is as bad as 
the disease. 

My earth wire 1з carried round the skirting 
board in my workshop to the water pipe 
supplying my photographic developing sink. 


Mr. Ison's Receiving Station at Watford, 
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THE AMATEUR HANDYMAN. 


Instrument Design. 
By Harry TRUSSELL. 


N too many cases, I fear, amateurs 
IE prepared to sacrifice efficiency 

in their instruments for the sake of 
appearance. In making an inductance for 
my station I have attempted to avoid this 
error and the result is an instrument which 
works efficiently without being ungainly 
in appearance. 

Both primary and secondary are wound 
on cardboard tubes, the primary wire being 
24 gauge enamelled, and the secondary 
36 D.C.C. А radial type contact is provided 
on the primary and a brass strip slider on 
thesecondary. The primary winding reaches 
within 435 in. of each end of the tube, and 
over this ,8; in. space are tightly drawn two 
aluminium bands, which hold the coil in 
its “ cradle." The curved piece holding the 
outside end of secondary slider rod is cut 
from у in. teak, likewise the end-pieces 
for primary. The secondary slider rod is 
{ in. by 3 in. oak slotted to drop over the 
curved arm on the outer end ; at the other 
end a single screw passes through the end 
of the primary tube. This tube, by the 
way, is an old dry cell case, first covered 
with a scarlet cloth, similar to American 
cloth. All raw cardboard edges and margins 
are covered with the same material. 


Constructing a Loose Coupler. 


By A. L. Месѕом. 


Е loose coupler described was 
designed to take up a minimum of 


space on the wireless table without 
Most 


sacrificing any of its efficiency. 


instruments of this class have long base 
boards principally used for supporting the 
sliding rods of the secondary and taking 
up а lot of extra space. 

The woodwork is baywood; the base 
measures 10] in. by 73 in. by 2 in. thick, 


. the side pieces 9 in. by 6 in. by # in. thick, 


the end pieces 6 in. by 6 in. by $ in., and the 
top, 91 in. by 7} in. In the front piece 
a circular hole is cut slightly larger than the 
diameter of the secondary tube. All the 
woodwork 1з either french polished or 
stained and varnished. The primary tube 
is mounted by glueing a round piece of 
wood into the back end; the wood is then 
screwed to end piece of casing. 

No sliding contacts are used, these being 
unsatisfactory owing to bad contacts, lack 
of quick adjustment, etc. 


T 


O 
O 


The primary has 220 turns of 24-gauge 
enamelled copper wire wound on a card- 
board drum 8 in. long and 5} in. diameter 
on the units and tenths system, as follows:— 
Measure off 12 in. from left hand end of 
tube and insert a small round head brass 
screw, to which fasten the wire for winding 
the coil; then take two turns of wire round 
the drum and insert a small nail part way 
into tube close up against the turn of wire. 
Take one turn of wire round the nail, then 
withdraw the nail. This leaves a loop 
which should be bent up at right angles 
to tube, continue winding in this way until 
there are ten loops, one to every other turn 
of wire. The loops should not be exactly 

E 
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in line, as it would be too difficult to solder 
the wires on, leading to the studs. Now 
wind 20 turns of wire and make another 
loop, and so on to end of winding; these 
latter can be all in line. On the side of the 
casing a piece of ebonite 7 in. by 3j in. is 
screwed, and on this the studs and switches 
are mounted. The studs are made from 
$5 In. cheese head brass screws with the 
slots turned out. Ten studs for the tenths 
and eleven studs for the units. The shanks 
are elit part way up with a fine saw. 

A wire is now fastened to the small screw 
at beginning of winding and taken to the 
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first stud of the left hand set. After the 
enamel has been scraped off the wire is 
pushed in the slit in shank of stud, which 
is then pinched tight together; the last 
loop of the first section is lead to the first 
stud of the right hand set, and the remaining 
loops to the other studs of the right hand set. 

A wire 1s taken from the left hand switch 
to a terminal on the top of the coil for 
connection to aerial, and a wire from the 
right hand switch is taken to another 
terminal for earth connection. 

The tube for the secondary coil measures 
74 in. by 4} in., and at the front end is 
attached a piece of ebonite, 6 in. by 6 in. by 
] in. thick, and on this a switch is mounted 
for the secondary tappings. 

The tube is wound for a length of seven 
inches with 29-gauge single silk covered 
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wire and a tapping taken every inch. 
After winding an inch prick a small hole 
through the tube, then make a loop about 
an Inch long by twisting the wire, and pass 
it through the hole. Continue this method 
to end of coil, then take wires from the end 
of each stud and pass them through each 
of the loops which project inside the tube, 
and after pulling tight they should be 
soldered. A wire should be attached to 
the back of each stud before the secondary 
tube is attached to the ebonite front. 

The method used for sliding the secondary 
in and out of primary tube ensures a very 
sweet movement and is as follows :—Two 
brass tubes, ^ in. inside diameter and 8 in. 
long are fixed in the case, as shown in sketch, 
turned brass flanges being fitted at one end 
of each and a wood screw soldered in the 
other end. These tubes are lined with 
felt or box cloth in the following way. 
A strip of felt is cut about three times ав 
wide as inside diameter of tube and, say, 
two inches longer; one end of this strip 
should be cut to a point, then after glueing 
one side of the felt a wire is passed through 
the tube and hooked on to the pointed end 
of the felt. On drawing the wire in the 
felt follows and will be found to coil round 
the inside of tube perfectly. Two silver steel 
rods „y in. diameter have soldered on their 
ends two brass flanges as shown in sketch, 
leaving about $ in. projecting, this part 
being tapped 4X in. These rods will be 
found to fit the felt-lined brass rods per- 
fectly, being fairly tight and yet easy to 
adjust, especially if they are first rubbed 
with a little french chalk. The rods are 
then bolted on to the corners of the ebonite 
on front of secondary tube. 

A handle is fixed on ebonite front of 
secondary coil, as shown in the photograph, 
for moving the coil in or out. If all the 
metal parts are nickel-plated it gives the 
coil à very good appearance. 


The wireless station at Nauru has been 
destroyed. 

[Nauru is a German island in the Pacific, 
and the wireless station now destroyed is 
believed to have been Germany's last, out- 


side Europe.| 
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Among the Wireless Societies 


In normal times, all the amateur wireless societies would be in full swing. 


From inquiries 


made among the societies we learn that many of them will continue to hold their meetings 
as usual, while with regard to others the only change is that the meetings will be less frequent 


than they would have been but for the war. 
appears below. 


Barnsley.—Morse code practice is among 
the chief features of the meetings of the 
Barnsley Amateur Wireless Association, 
which will continue as usual. At the 
October meeting the programme for the 
ensuing session will be arranged and the 
Hon. Sec., Mr. G. W. Wigglesworth, will give 
a short paper entitled " Various Combina- 
tions of Crystals." 

* * * 

Birmingham.— The next meeting of the 
Birmingham Wireless Association, which 
has now been amalgamated with the Scien- 
tific Society of the Midland Institute, will be 
held on Wednesday, October 7th, when Mr. 
H. W. H. Darlaston will deliver his Presi- 
dential Address. To this meeting all mem- 
bers, and particularly intending members, 
are invited. 

* * * 

Derby.—The meetings of the Derby 
Wireless Club will be held every Wednesday 
evening as usual in the Mechanics’ Institu- 
tion. The club intends to direct its atten- 
tion mainly to scientific and electrical 
subjects, although, of course, wireless will 
not be lost sight of. No programme of 
meetings is being issued, but a notice will be 
posted up in the club room each week, 
advising members of the subject under dis- 
cussion at each meeting. 

* * * 

Dublin.—A meeting of the Dublin Wire- 
less Club was held on September 2nd, when 
it was decided to suspend for the time being 
the meetings of the club, owing to the war. 
Occasional gatherings will be held from time 
to time, however, so that the members may 
keep in touch with one another. It has 
been agreed to abandon the club's county 
wireless station at St. Pancras, Terenure. 

* * * 

Hafifax.—An interesting programme of 
weekly meetings had been arranged for the 
Halifax and District Amateur Wireless 
Association, but a change has since been 


A summary of the forthe 'oming arrangements 


made, and the meetings will be held monthly. 
Among the subjects of papers are '' Elemen- 
tary Wireless Telegraphy," ‘* Induction," 
“ Aerials,” ** Condensers and Capacity," etc. 
Buzzer practice, which has hitherto found so 
much favour with the members, will be 
continued. It is also proposed to hold a 
series of competitions. 
* * * 


Liverpoof.— The war has naturally im- 
posed some restriction upon the activities 
of the Liverpool and District Amateur 
Wireless Association, and instead of the 
usual weekly meetings there will be fort- 
nightly gatherings on alternate Thursdays. 
A “ progressive " series of wireless studies 
“from the beginning," as Mr. Frith, the 
energetic Hon. Sec., informs us, has been 
arranged, and this, with Morse code practice, 
will comprise the programme. There will 
also be special lectures on the construction 
of wireless apparatus. McGhee’s Creamery 


Cafe, 56 Whitechapel, Liverpool, is the 
meeting place. 
* * * 


London. --Up to the moment of going to 
press we had been unable to obtain definite 
information regarding the sessional arrange- 
ments of the Wireless Society of London. 
We were advised that a special meeting of 
the committee would be held during the last 
week in September or the first week in 
October to consider this question. The 
original intention was to open the 1914-1915 
session with a meeting at the Institution of 
Electrical Engineers on Tuesdav, October 
27th, but whether or not this will now be 
held remains for the decision of the com- 


mittee. 
* * * 


Newcastle-on- T yne.—Mr. N. M. Drys- 
dale gave an interesting lecture on “ Detec- 
tors" before the Newcastle-on-Tyne Wire- 
less Association on September 3rd. He put 
forward several novel ideas with whicb he 
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had been experimenting for some time. It 
has been arranged to hold meetings of the 
association on the first Thursday in each 
month. 

* * * 

North Middlesex. — The September 
meeting of the North Middlesex Wireless 
Club was devoted to Morse code practice, 
with Mr. Midworth's silent practice set. 
Meetings of the club are now being held 
monthly, but it is possible that in the near 
future the fortnightly meetings will be 


resumed. 
ж * * 


Nottingham.—No definite programme 
has yet been arranged for the Nottingham 
and District Wireless Society, but the 
committee hope to be able to hold monthly 
meetings for the discussion of matters of 
interest. 


Diary of Meetings. 
THURSDAY, OCTOBER Isr. 

Liverpool and District Wireless Association.— 
Meeting at McGhee’s Café, 56 Whitechapel, 8 p.m. 

Newcastle-on-Tyne Wireless Association.—Meeting, 
29 Ridley Place. 

FRIDAY, OCTOBER 2ND. 

Barnsley Amateur Wireless Association.—Mr. 
G. W. Wigglesworth on “ Various Combinations of 
Crystals," at Shaw Lane Cricket Ground, 7.30 p.m. 

Monpay, OCTOBER STH. 

North Middlesex Wircless Club.—Mecting Shaftes- 
bury Hall, Bowes Park, London, N. 

WEDNESDAY, OCTOBER 7TH. 

Birmingham Wireless Assocration.—Mr. Н. W. 
Darlaston, * Presidential Address," at the Midland 
Institute, 8 p.m. 

Derby Wireless Club.—Meeting, Mechanics’ In- 
stitution, 8 p.m. 

THURSDAY, OCTOBER 8TH. 

Newcastle-on-Tyne Wireless Association. — 29 
Ridley Place. 

WEDNESDAY, OCTOBER 14TH. 

Derby Wireless Club.—Mechanics’ Institution, 
8 p.m. 

THURSDAY, OCTOBER 15TH. 

Liverpool and District Wireless Association. — 
Meeting at McGhee’s Café, 56 Whitechapel, 8 p.m. 
WEDNESDAY, OCTOBER 2lsr. 

Derby Wireless Club.—Mechanics’ Institution, 
8 p.m. 

THURSDAY, OCTOBER 22ND. 

Newcastle-on-Tyne Wireless Association.—29 
Ridley Place. 

WEDNESDAY, OCTOBER 28TH. 

Derby Wireless Club.—Mechanics’ Institution, 

8 p.m. 


THURSDAY, OCTOBER 29TH. 
Liverpool and District Wireless Assoctation.— 
Meeting at McGhee’s Café, 56 Whitechapel, 8 p.m. 
Newcastle-on-Tyne Wireless — Association.—29 
Ridley Place. 


E following letter in response to 
an inquiry by the secretary of the 
Birmingham Wireless Association 

regarding possible assistance by wireless 
amateurs in the war will be read with 
interest by our readers :— 


BroMPTON BARRACKS, 
CHATHAM. 
September 7th, 1914. 

Sir,—With reference to your letter of 
August 21st, 1914, in which you ask for 
suggestions as to methods by which the 
knowledge and experience of wireless gained 
by owners of stations may be put to serve 
some useful purpose, I have to inform you 
that there are five wireless signal companies 
in the Territorial Force detailed in columns 
839 to 846 of the Army List for August, 
1914, with headquarters at Palmer Street, 
Westminster, S.W.; Leeds: 21 Jardine 
Street; Glasgow: The Barracks, Great 
Brook Street ; Birmingham; and 38 Mason 
Street, Edge Hill, Liverpool. . 

2. No doubt if vacancies exist in these 
companies you and vour friends might 
join one or other of these units, or if you 
wished only to learn the correct handling 
of military messages, and also semaphore 
signalling, there are 14 Divisional Signal 
Companies in the Territorial Force open to 
you if vacancies exist. 

3. Should any of you desire now, or at 
some future time, to join the Regular 
Forces, it is open to you to enlist as Pioneers 
in the Royal Engineers in the ordinary way. 
This means that you may enlist either for 
the Old Army, the terms of service in which 
are six years’ colour service and six years’ 
Reserve service; or for the New Army, 
the terms of service in which are three 
years or duration of the war. 

4. Should any of you desire to obtain 
commissions in the Royal Engineers of 
the New Army, you should apply by letter— 
stating qualifications—to the President of 
the Institution of Civil Engineers, Great 
George Street, Westminster, S.W. 

Yours faithfully, 
(Signed) B. В. Warp. 
Colonel, R.E. 
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STEERED BY WIRELESS. 
I: McClure's Magazine recently there 


was a well-written and good account of 

the work achieved by Mr. John H. 
Hammond, jun., who was one of the United 
States delegates at the International Radio- 
telegraphic Congress in 1912. It appears 
that as & schoolboy he predicted that he 
would some day be able to control a moving 
body at a distance by the sound of his 
voice, and in this article an account is given 
of the boat Radio, which fulfils this predic- 
tion. It can be directed by the voice, but 
practically its evolutions are controlled by 
working an ordinary telegraph key, and it is 
asserted that it will be a prelude to à new 
kind of torpedo, so sure and so deadly that 
it will revolutionise war-making. 

His early attempts, the early difficulties 
that arose, and how he overcame them, 
one by one, are described. A measure of 
success was soon obtained, but the old form 
of Marconi coherer which he used was found 
to be unreliable, and after consulting the 
greatest authorities on the subject and 
visiting Europe, Mr. Hammond was unable 
to find a substitute for this coherer. He 
apparently nearly gave up, but before doing 
80 he had an interview with General Weaver, 
the chief of the United States Coast Artillery. 
The conversation is reported as follows :— 

“ Would it interest you, General,” the 
young man asked, “if I could show you a 
boat running thirty miles an hour that I 
could steer from shore without any physical 
connection and di 

“Did you say thirty miles an hour ? " 
interrupted General Weaver. 

“ Yes, sir. And make her do whatever I 
wanted, turn her against a battleship or—or 
anything. Would that interest you, sir ?" 

The General smiled good-naturedly, and 
assured his anxious visitor that if he could 
do what he said, or half as much, he would 
have accomplished something of real value 
in the military world. 

“ And if I go away now, sir, and work 
hard at this, and after a while get something 
ready to show you, will you come up and 
see it * " 

“ I certainly will," promised the General. 
“ГИ be glad to come." 

With renewed energy he went to work 
again and devised a detector which has been 
found to be absolutely reliable, and is one 
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of the jealously guarded secrets. А new 
boat was built called the Radio, and fitted 
with 180 horse-power engines, and having a 
guaranteed speed of 30 miles per hour. 
Finally, he was able to give a demonstration 
with this boat to General Weaver, who was 
accompanied by Colonel R. P. Davis. 

The following abstract from the article 
fully explains the situation :— 

General Weaver himself told me how, 
as he watched this wonderful boat, his 
sensations changed from scepticism to 
awakened interest, then to surprise, and 
finally to absolute amazement. 

“ Hold on!" he said. ' I must under- 
stand this. Can you make her go to the 
right—now, when I say the word ? " 

“ Certainly," said Hammond, and imme- 
diately the boat swung sharply to the right. 

" Now make her go to the left." 

* Left it is," said Hammond, touching the 
control key, and the boat obeyed. 

“ Make her cross the bow of that schooner.” 

“There, sir.” As he spoke the boat 
darted swiftly around the fishing vessel, 
while the General stared. 

Then Colonel Davis took a hand. “Now 
stop her," he said. '' Now make her circle 
around in the opposite direction." And so 
on, while the boat obeyed each time. 

In general terms the arrangement is as 
follows: There is an aerial separated by 
two masts 360 feet high, which sends out 
electro-magnetic waves generated by the 
powerful wireless station, and by means of a 
key any one of a number of contacts can 
be made on board the boat. Each contact 
closes the local circuit of some particular 
motor and effects a different operation. Thus 
one motor starts the main engines, another 
stops them ; another turns the rudder to the 
left, another to the right. The boat when 
working at night is followed by a powerful 
searchlight, which enables her to be seen 
seven miles out to sea (in clear weather). 

It is stated that the matter has been taken 
up by the United States authorities, and that 
very shortly this invention will stand on a 
very solid engineering basis. 

[The above article may be taken as a pendant 
to the article on “ Distant Control by Wire- 
less ” in the June number of THE WIRELESS 
WonLp, which gave the first authoritative 
account of the great progress in this work 
realised by the Marconi Com pany.] 
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PATENT INTELLIGENCE. 
A Wireless Transmitter. 


No. 7610/13. (Mr. G. Marconi and Mr. 
C. S. Franklin).—Specification No. 4593, of 
1907, describes an arrangement in which a 
working condenser connected to the middle 
of a split condenser is charged alternately 
in opposite directions by means of a rapidly 
rotating toothed disc. The object of this 
invention is to provide a transmitter for use 
in wireless telegraphy and telephony in 
which the same broad principles shall be 
utilised without the necessity of the whole 
power employed passing through the disc, 
and which shall, therefore, be more suitable 
for use with the very high powers required 
for long- 
distance 
work. It 
has before 
been pro- 
posed to 
employ for 
actuating 
the aerial 
&  conden- 
ser circuit 
which is 
connected 
to the main 
power sup- 
ply, and 

Е comprises 

P. p^ spark gaps 

of such a 

+ m type that 
they will only allow very few oscillations 
to take place during either charging 
or discharging, and also will only allow 
current to pass in one direction. The 
main current is. normally unable to pass 
these gaps, and the current is enabled to 
pess at regular intervals by means of a dis- 
charge produced in or near the spark gaps 
by an auxiliary circuit, which is traversed 
by a current of small power. According to 
this invention, such an auxiliary circuit is 
employed to cause discharges of the main 
condenser in such a direction and at such 
times that the impulses imparted to the 
aerial are in phase with the oscillations 
produced in it by the previous impulses, 
which are thereby maintained and rendered 
continuous. The main power supply is 
connected to a split condenser K K,, the 
middle point of which is connected to one 
plate of a working condenser C, while the 
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outer plates are connected through mercury 
rectifiers R and R,, and an inductance I to the 
other plate of the condenser C, the rectifiers 
being oppositely arranged as regards this 
latter condenser. The inductance I acts as 
the primary of & transformer, of which the 
secondary S is the aerial circuit. The cir- 
cuits comprising C, I, R, К and C, I, R, К, 
should both be tuned to the natural time 
period of the aerial circuit. The auxiliary 
spark gaps s s, in the rectifiers R R, are con- 
nected across the secondaries of transformers 
T T,, the primaries of which are connected 
in the auxiliary circuit which comprises a 
toothed disc D, a working condenser F, and 
a split condenser H H,, connected to an 
auxiliary supply. As the disc D rotates, 
sparks are produced alternately and regu- 
larly at the spark gaps ғ s,, thus allowing the 
main current to pass the rectifiers R R,, and 
to charge the condenser C in opposite direc- 
tions alternately, at a frequency which is 
determined by the speed and number of 
teeth on the disc, and is so adjusted that the 
aerial receives impulses in such a direction 
and at such times as to increase or maintain 
the oscillations produced in it by the previous 
impulses. 


PATENT RECORD. 

17246. July 21st. Giuseppe Mussi. Trans- 
mission of electrical impulses over circuits of high 
electrostatic capacity. (Complete.) 

17416. July 22nd. Marconi’s Wireless Telegraph 
Co., Ltd., and Henry J. Round. Apparatus for 
receiving electric signals. (Provistonal.) 

17487. July 23rd. George Owen Squier. Receiv- 
ing system for radio-telegraphy and telephony. 
(Complete. ) 

18009. July 30th. Victor Bouchardon. Sender 
for Hertzian waves with polyphase generators. 
(Convention date, August lst, 1913, Germany.) 
(Complete.) 

18203. August lst. Marconi's Wireless Telegraph 
Co., Ltd., and Emilio Iohino. Wireless telegraph 
direction finders. (Provistonal.) 

18408. August 7th. John Hays Hammond, 
junior. Radio-dynamic control of pes. 
(Convention date, August 14th, 1913, United States.) 
(Com plete. ) 

18511. Aug. lOth. Giuseppe Mussi. Trans- 
mission of electrical impulses over circuits of high 
electrostatic capacity. (Complete.) (Addition to 
No. 17246.) 

18711. Aug. 15th, Wm. Claude Woodland. 
Wireless Telegraphy. (Complete.) 

18751. Aug. l7th. British Thomson-Houston 
Co., Ltd. (General Electric Co., U.S.A.) Coherers. 


(Provieional.) 

19054. Aug. 25th. Alban J. Roberts." Re- 
ceivers for Wireless systems. (Convention date, 
25th August, 1913, Australia.) (Complete.) 

19433. Sept. 4th. Alfred Henry Cohen. Means 
for producing oscillatory currente of high fre- 


quency. (Complete.) 
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Among the Operators 


In the following sketch are set out some of the essentials that go to make a good operator and other points that an 
operator should bear in mind. 


He is a man’s man, is Operator Al. There is 
nothing of the narrow-chested, feeble-kneed weak- 
ling about him He is well knit and muscular, of a 
good average height, smart in appearance, his well- 
proportioned head is set squarely on broad shoulders, 
his hands are strong but not ungainly, and the way 
he moves his fingers shows him to be capable of 
using them both for hard work and for the manipu- 
lation of delicate machinery. Не walks briskly, he 
looks intelligent and straightforward. A man of 
few words, he is nevertheless always able to hold his 
own in argument, to give reasons for his actions and 
to find time for courtesy. Above all he obeys 
promptly. 

Operator Al is not the sport of chance ; good luck 
has never been his guiding star, he has gained the 
position of trust which he now holds entirely on his 
own merits, that is to say, his proficiency as a wire- 
less operator is the outcome of much hard work 
and many months of patient endeavour, but with 
nothing much to show as actual result. As soon 
as he had made up his mind to become a wireless 
operator he set himself to study, attended the 
usual routine of classes, but always managed to do 
a little more than was expected of him by his master. 
“The little more, and how much it is!" Yet 
Operator Al was never a prig, he never set himself 
to be the “ good boy of his class,” it was only that 
he worked when he was supposed to work and took 
good care to avoid the group who were interested 
in anything except the question in hand. But my 
friend was always top-hole at sport: when quite 
a little nipper he was elected captain of his school 
eleven and could always lob a ball with the best of 
them. In his den at home are to be seen several 
trophies of his prowess. The finest is the silver 
challenge cup which he won in an inter-collegiate 
swimming contest. Later he found his skill of 
immense benefit when he was able to save a pas- 
senger's life on one of his trans-Atlantic voyages, 
and his own when he barely escaped the jaws of a 
shark in the Indian Ocean. But this is a sidelight 
on his career. The work which earns him his liveli- 
hood is his skill as a wireless operator. He can sit 
down at any time and receive at the rate of from 
2,000 to 2.400 an hour plain English and in his 
copy every letter is unmistakably legible. He can 
use a typewriter equally well, and, in fact, has got so 
accustomed to the machine that he can work it 
practically mechanically as he is receiving. This 
is something to be proud of, for there is a great deal 
to learn about a typewriter, in order to handle the 
machine properly and it requires intelligent study 
to get the best out of it. But personally I am more 
inclined to admire his penmanship, which is in every 
way excellent, for it is bold and legible and at the 
same time free from the cramped infcriority of the 
unintelligent clerk. He has told me that it was a 
severe tax on his patience when he was trying to 
combine legibility with swiftness, but he was 


determined to persevere, for, as he said, ‘ The 
recipient of a telegram should not be taxed with 
the duty of deciphering poor handwriting. It is 
not fair to the patron and reflects unfavourably 
on the company employing such poor writers.” 

Sometimes over a pipe Operator Al has discussed 
with me the qualifications which are necessary to 
bring success in the service. Physical fitness he 
more than once has propounded as being abso- 
lutely essential—general health good, sight and 
hearing good, the hands capable of quick action, 
steady nerves, self-confidence, a good memory, and 
some degree of precision and rapidity of general 
movements. He lays great stress on the necessity 
of a complete mastery of rules and fours, skill in 
reading from poor manuscript, and much general 
knowledge of business, names, customs, geography, 
etc. In addition an operator should be able to 
transmit correctly at a rapid rate with one hand 
while timing with the other the messages sent, he 
should know how to adjust instrumenta to every 
variation in the current, particularly is this neces- 
sary in bad weather or on faulty apparatus. In 
sending he has often found it necessary to exercise 
considerable judgment in gauging the speed of 
transmission to the ability of the receiving operator 
and. in his conversations he has referred frequently 
to the need of a peculiar telegraphic sense which 
prompts him to instantly detect an error, even in а 
cipher message ; and it is an axiom of his never to 
break, except when in doubt as to the correctness 
of a word, and then always to break. He has always 
some pungent remarks to make with regard to 
courtesy on the line, and he thinks there is much 
opportunity for general improvement, though this 
can only be effected by the individual efforta of 
each operator. He is very strong on this point for, 
as he rightly remarks, “courtesy is the only 
effective social grease which can oil the wheels of 
the business world." Lastly, Operator Al contends 
that every wireless operator should make it his 
business to acquire as much knowledge as he can 
of the science on which this work is based, not 
merely a superficial knowledge, but a thorough 
grasp of electro-technies and the principles of 
radio-telegraphy. 


Mr. C. Peters, who recently resigned his position 
with the Marconi International Marine Communi- 
cation Co., Ltd., has been appointed officer-in- 


. charge of the Chilian Naval Station at Coquimbo. 


United States operators will be interested to 
know that the Department of Commerce have 
amended the third paragraph of General Letter 
No. 69, of April lOth last, under the heading 
^ Radio Operator's Licence, Commercial Extra, 
First Grade." Applicants for the Commercial 
Extra First Grade Licence must now pass а special 
examination. To be eligible for this examination 
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they must hold commercial first grade licences, and 
their certificates of skill in radio communication, 
issued under the Act of June 24th, 1910, or licences 
under the Act of August 13th, 1912, must record 
eighteen months’ 
satisfactory com- 
mercial service at 
sea or at land 
stations either or 
both.” (The 
remainder of the 
paragraph is un- 
changed.) 

This amendment 
permits wireless 
operators who hold 
the Department's 
certificates of skill 
and first grade com- 
mercial licences, 
and who have had 
eighteen months’ 
operating experi- 
ence, either on land 
or sea, or both, to take the examination for the 
Commercial Extra First Grade Licence. Applicants 
presenting themselves at the Radio Inspector's office 
for examination should see that the service recorded 
on the back of their First Grade Licences, or certi- 
ficates of skill, or both, is filled in and signed by the 
master, manager, or superintendent, under whose 
direction they have worked, covering a period of 
at least eighteen months’ service. All operators 
should prepare themselves and endeavour to obtain 
this higher grade licence. The possession of this 
licence will doubtless influence the American Mar- 
coni Co. in determining the fitness of their operators 
for promotion. 

When a ship is within range of the wireless 
stations of two different countries, the operator 
is sometimes in a difficulty as to which station 
he should pass through the traffic, although, 
if he follows his instructions, his difficulties soon 
disappear. A difficulty of this kind which operators 
in the Pacific have sometimes experienced is made 
clear by the instructions recently issued by the 
Amalgamated Wireless (of Australasia), Limited. 
According to these instructions, no traffic is to be 
accepted for transmission through New Zealand 
stations when the ships are nearer to Suva than to 
New Zealand. in 
cases where a sen- 
der particularly 
specifies that his 
message is to be 
forwarded via 
New Zealand sta- 
tions and refuses 
to have it sent 
via Suva, the 
message may be 
accepted at sen- 
der’s risk, and if 
possible trans- 
mitted to New 
Zealand after 
Suva Radio is 
clear of traffic 
and closed for 


SS. “ Galician.") 


L. J. G. Smith (Operator, 
R.M.S.P. “ Arianza.") 


the night, or it may be relayed through another 
vessel. Operators must not communicate with 
New Zealand stations for any purpose during 
the working hours of Suva Radio when their 
ships are nearer to Suva than to New Zealand. 


Roll of Honour. 


We record with regret the deaths of the following 
operators :— 

Vivian ARTHUR WALTERS, Leeds, lost his life in 
the Pathfinder disaster. He was 26 years of age, and 
was a wireless operator, the official description 

“leading signalman." He received his 
education at the Leeds Central High School, and 
at the age of 14 joined the training ship Ganges 
at Chatham. Last Easter he paid a visit to his 
parents, just after he had been transferred from 
H.M.S. Hawk to the Pathfinder. He had much 
natural ability, and one of his diversions was the 
sketching and painting of other war vessels from 
the deck of his own. 

Јонх R. CHARLTON, aged 19, also one of the 
wireless telegraph operators on board the Pathfinder, 
was inte at Bridlington, on September 10th, 
with naval honours. The Rev. Conrad Balmer, 
at the funeral service, said that after the ship went 
down Chariton had swam for over an hour with a 
mate. The two young men agreed, shortly before 
Charlton sank, that the survivor should take a 
message to the other’s parents that he had died as 
а true Briton should. That noble message had been 
delivered. 


GEORGE THACHER was the wireless operator on 
board the armed merchant cruiser Oceanic, which 
was wrecked off the north coast of Scotland. Fortu- 
nately no lives were lost in that disaster. 


The International Correspondence Schools of 
Kingsway have displayed a splendid and practical 
patriotism in the present national crisis. They 
have more young men of military age on their 
register than any other institution in the country ; 
and they are represented in the Forces by a vast 
number of * old boys." As far as can be computed 
at present, there are 1,200 I.C.S. students in the 
British Navy; and the first to have his name 
inscribed on the Roll of Honour was Chief Tele- 
graphist W. C. Mair, who perished in the Amphion 
disaster. Thirteen hundred students are enrolled 
in the Regular Army and about 7,500 more have 
been called to the colours with the "Territorial 
and Reserve Forces. The  LC.S. authorities 
have established a war relief fund in the interest 
of the families of students who are killed and 
wounded, and they have taken into their care all 
the families of the married men on their staff who 
have joined the colours. 

Furthermore, they have placed their buildings 
and the beautiful grounds at Hendon at the dis- 
posal of the Government, who are utilising them 
for a home for the children of Belgian refugees. 

They invite all who can to take up a course of 
study in sound technical training, and if necessary 
devote their spare time to this purpose, for they 
point out—and with justice—that England requires 
technical proficiency if her trade is to gain ultimate 
benefit from the war. 
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A Telegraphic Code in the 
Making 


How the great inventor, Samuel Morse, worked out his telegraphic system of dots and dashes 
which 18 to-day universally known as the Morse Code. 


ONSIDERING the position that 
( Morse holds in the invention of the 

telegraph, it is surprising to find how 
little is generally known about the great 
inventor. You would think that the ubi- 
quitous penman would have found in his 
life excellent material for a biographical 
sketch which would appeal to the readers, 
not of one continent alone, but of the whole 
world. Instead of that, the diligent searcher 
after truth will find his attempts at research 
rewarded with only a series of monographs 
and journalistic articles and one single 
biography written by Samuel Irenaeus 
Prime, and published in New York in 1872, 
a year after the great inventor’s death. 

Tue WinELEss WorLD is not the place 
to attempt an authoritative or elaborate 
history of this great career, but there are 
one or two details which will no doubt in- 
terest our readers. 

The most surprising fact about the life 
of Samuel F. Breese Morse is that he started 
life as an artist and was by no means a 
young man when he took up the study of 
telegraphy. That was in 1832, when he 
had reached his 39th year. He was on 
board the packet boat Sully, travelling 
from France to the United States, when he 
conceived the idea of electro-magnetic 
telegraphy which should consist of the 
following parts, viz., a single circuit of 
conductors from some suitable generator 
of electricity ; a system of signs consisting 
of dots or points and spaces to represent 
numerals; a method of causing the elec- 
tricity to mark or imprint these signs upon 
a strip or ribbon of paper by the mechanical 
action of an electro-magnet operating upon 
the paper by means of a lever arm at one end 
with a pen or pencil; and a metlod of 
moving the paper ribbon at a uniform 
rate by means of clockwork to receive the 
characters. These processes, as well as 


the mathematically calculated signs devised 
for producing a permanent record, were 
drawn by Morse in his sketch book 
while he was stil on board the vessel. 
For some two years and a half afterwards 
various circumstances combined to prevent 
him from making any attempt to embody 
his apparatus in practical form. But in 
the autumn of 1835 he constructed the first 
rude working model of the invention. 

His apparatus was simple in the extreme. 
The electro-magnet was formed of a bent 
iron rod procured from a blacksmith. The 
helices were a few yards of copper wire 
insulated by hand with cotton thread, 
wound upon it. The support upon which 
the various portions of the machinery were 
arranged consisted of an artist’s stretching 
frame such as is used for the canvas of oil 
paintings. This was nailed against the 
edge of an ordinary table. 

But perhaps the most difficult part of 
the inventor's scheine was the elaboration 
of a system, in dots and dashes, to represent 
the aphabetic code. 

Morse took as a unit of space or length 
the shortest available length of line, tech- 
nically termed a dot. His alphabet was 
then made up of signs, forty-five in number, 
formed from three elements: the dot, the 
space and the dash, arranged in various 


combinations, representing the following 
relative values :— 
The dot.. i One unit 
The space or break between the 
elements of a letter... .. Опе unit 
The space, emploved in the 
“ Spaced Letters " Two units 


The space, scparating the 


letters of a word Three units 


The space, DE words... Six units 
The short dash.. Three units 
The long dash ... Six units 


Morse, in considering the mechanical 
means at command for producing at a dis- 
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tance any permanent mark, perceived that 
by means of the electro-magnet the motion 
of a lever, up and down, could be easily 
and surely commanded; and if a pencil 
at one extremity of it were made to strike 
upon a piece of paper, a dot would be made 
whenever the magnet was charged and 
quickly discharged. This action, however, 
without a further device, would be un- 
availing to produce variety, since the lever 
motion is limited to the simple movement 
of up and down. Hence the idea of moving 
the paper at a regular rate beneath the 
pencil. Thus a dot could be made on the 
moving ribbon of paper, which, passing 
` onward, the paper was ready to receive 
(after an interval more or less extended) 
another dot, or series of dots. Thus, the 
ability to produce dots in groups at pleasure 
was demonstrated, and, consequently, 
groups of dots expressive of various numerals 
were devised. In pursuing the experiments 
with the numerals whose elements were a 
simple dot and space, it was perceived that, 
by means of the moving paper, not merely 
a dot could be produced at pleasure, but 
if the magnet was kept charged while the 
paper was in movement, the pencil pro- 
duced a line long in proportion to the time 
in which the magnet was charged. This 
fact introduced a third element for com- 
bination, to obtain variety in the groups, 
indicating letters, as well as numerals-- 
to wit, the line or dash- so that dots, 
spaces and lines in any variety of combina- 
tion were at command for forming a code of 
signs. Hence originated what is now univer- 
sally recognised as the Morse code. 

In the arrangement of the alphabet it 
was desired that no letter should occupy 
more than five dots, or nine units in length ; 
and none of them, with the single exception 
of the letter J, exceeds that number. 
Another principle was specially observed, 
viz, that the letters occurring most 
frequently in the English language were 
to be composed of the fewest and shortest 
elements. The letter E is thus represented 
by a single dot; the I and T within the 
space of two dots or three units, and so on. 
The numerals were comprised within the 
value of six dots or eleven units, to dis- 
tinguish them more readily from the letters. 

There are six letters or signs in the 
American Morse alphabet—viz., C, O, R, 
Y, Z, and ampersand—&—termed space 
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letters, because they are distinguished by 
а space in the body of the code which is 
equal to two units. These space letters 
were very early found to possess a practical 
inconvenience by being liable to be con- 
founded with other letters or combinations 
of letters unless very carefully used. The 
most common fault made in transmitting 
such signs is to make the space-letter 
exactly equal to that between the letters 
themselves instead of one-third less, as it 
should be. Nevertheless, the actual num- 
ber of words which are liable to be mistaken 
for each other, when transmitted in this 
way, is very small. As example of two such 
words is found in “ poison " and “ person,” 
which are impossible to distinguish except 
by reference to the text. Morse worked 
hard to eliminate these minor deficiencies, 
and when the system was introduced into 
Europe his improvements were adopted. 
But by that time American operators had 
become used to the earlier system, and it was 
not thought advisable to revolutionise 
their code merely for the sake of a few 
minor deficiencies. 

The history of the adoption of the Morse 
code in Europe is interesting. In the 
spring of 1838 Morse himself visited Europe, 
taking with him a set of his telegraphic 
apparatus for the purpose of obtaining 
patents in England and France, and to 
make arrangements for its practical intro- 
duction abroad. But in these matters he 
was not successful, for as yet no definite 
results had been accomplished even in his 
own country. Therefore, he determined 
to let matters be for a while and devoted 
himself to placing his invention on а per- 
manent basis in his native land. In this 
he was successful, and in 1844 the first 
working telegraph line was opened up 
between Baltimore and Washington. 

The next year, Mr. C. J. Fleischmann 
exhibited the Morse apparatus to the 
Emperor of Austria at Vienna and it was 
soon officially adopted by the Austrian 
Government. Three years later two Ameri- 
cans, Robinson and Chapin, constructed a 
line from Hamburg to Cuxhaven, a distance 
of ninety miles, which was operated upon 
the American plan with Morse's apparatus 
and was used for reporting marine in- 
telligence. 

Some years previously to this, however, 
a Professor Steinheil had worked out a 
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system of telegraphy, and his apparatus 
had been adopted by the Bavarian Govern- 
ment, though little had been done towards 
putting it into actual operation beyond the 
construction of a short line between Munich 
and Augsburg. England also produced a 
competitor in Fardley, who had succeeded 
in introducing the Whetstone Dial apparatus, 
to a limited extent, on several railways in 
North Germany. But none of these systems 
had proved a conspicuous success, and by 
many—we might say the majority— the idea 
of telegraphy was considered to be little 
more than the pet hobby of irresponsible 
scientists. 

But their mistake was soon to be proved. 
In 1849 Robinson and Chapin undertook 
the equipment of a line between Berlin 
and Vienna. In the meantime, however, 
Steinheil had been commissioned by the 
Bavarian Government to travel through 
Germany and examine the different systems 
of telegraphy then in operation. On his 
return home he received an appointment in 
the Austrian Ministry of Commerce for the 
purpose of permanently organising the 
telegraph system of that country. In 1851 
a Convention of Delegates from Austria, 
Prussia, Bavaria, Wurtemburg, and Saxony 
met at Vienna with a view to establishing, 
if possible, a common uniform telegraphic 
system, under the name of the German and 
Austrian Telegraphy Union.  Steinheil, who, 
it will be remembered, had himself invented 
a system of telegraphy, was one of the 
warmest supporters of Morse and his code. 
His generous acknowledgment of his rival 
stands to his lasting honour, and it was 
mainly through him that the Convention 
decided, with great unanimity, that the 
Morse system was practically far superior 
to all others, and was accordingly adopted. 
It was at this stage that the Vienna Conven- 
tion adopted Morse’s new and uniform 
international aphabetic code, which has 
since become universal, except, as was men- 
tioned before, in the case of the American 
Morse Code. 

The only letters which differ from the 
Morse code are C, F, J, L, O, P, Q, R, X, Y, 


Z; the additional letters peculiar to foreign 
languages are 3, б, ü, eh, é, ñ. The figures 
are all different except the figure 4, but in 
all cases letters and figures are made by 
dots and lines, the same as in American 
Morse, and only differ in their relative 
position. À few of the code signals of 
punctuation and expression may perhaps 
be here reproduced, as being less well 
known than the alphabet itself :- - 


Period (.) 

Comma (,) .-.-.- 

Query (?) (Lg. Se E 
Exclamation (!) ——..-— — 
Apostrophe 
Hyphen -....- 

Fresh paragraph "LO Sas 

Inverted commas oe Soul ы 
Parenthesis -.--. - 
Understand jag а 

I don't understand ..--....--.. 
Wait m 

Erase = serge arcane d 
Call signal -.-.-.- 
End of message p ы КЕ жо 
Cleared out all right .-..-..-. 


It is interesting to note that in the case 
of the period and the erasure the signs 
are generally written in pairs, thus :— 


Period 


Erasure 


as the mind more easily grasps groups of 
three than of six or other composite numbers. 


The work of constructing the semi- 
high-power Alaska service stations is well 
under way. The station at Ketchikan will be 
25 k.w. Theaerials will be supported by four 
steel towers, in a position which will place the 
aerlal directional toward Astoria, where the 
United States terminal station of the Alaska 
service will be located. The site for the 
Astoria station has been purchased and 
plans completed. 
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QUESTIONS AND ANSWERS 


Directly and indirectly the war has interfered with every branch of correspondence, 


and the “` Questions and Answers” section is по exception to the rule. 


Many 


of our most enthusiastic correspondents are at the front, and Mr. Dobell is 
himself so overwhelmed with important work that he has found it impossible 
to devote all the attention he would like to answering the questions which have 


heen sent to him. 
issue. All, however, will receive 


For this reason several answers have been held over till a later 
ull attention in. due course, and readers are 


still invited to send questions on technical and general problems that arise in the 

course of their work or in their study to Mr. Н. Dobell, 21 Maltese Road, 

Chelmsford, Such questions must be accompanied by the name and address of 
the writer, otherwise they will remain unanswered. 


С. W. B.—On page 4 of Fleming's Principles of Electric 
Wave T'elegra phy and Telephony, he gives the expression for 
n damped oscillation as 


i-I€ "' sin pt. 
He then says that i has the first maximum value (11) 


whea Te d „T and the second maximum, in the opposite 
Tod 
direction, (T2), when t= $. Н + H Hence by substitution 
т 
т 
I, = a 2 


= є 
ly 


Will vou kindly explain the intermediate steps by which — 


he arrives at this formula. 

Answer.—q is, by agreement, the angle made by the 
radius-vector when the first maximum, Ti, is reached. 
T/2 is the half-peried, at the end of which the angle made 
by the radius-vector is m; thercfore the time £ to reach 


the angle ф is evidently Ф ot T/2; that is, i has the value 
* 


Ij, when t = Ф ‚ Т. 
т à 
The next maximum (I) is half a period later; that is 
$ 


à has the value I,, when t= ` | +» So, by putting these 
T 


values for i in the equation, 


t=le sin pt 
we have :— P T 
NOE 
I, =1є x Sin p (Ф.т) 
т 2 
ВР 
au) 
and 1, =le x Sinp(*. 247) 
» 2 
und dividing out :— 
—a фт фт T . (0 
Hoy d uc Sup) 
m o T T 
Sin »(* .7 -) 
aT 
2 
=e X-l. 


since the angles at top and bottom of fraction only differ 


by 180°, and Sin (180? +0)= -Sin 0. Fleming. it is true, 
Jeaves out the minus sign, the meaning of which, of course, 
is that the two maxima I, and 1, are on opposite sides of 
the axis of time. 


R. С. W. (Darwen).—(1) What connections are used to 
cut out atmospherics ? (2) What gauge of wire is used in 
the manufacture of a Marconi multiple tuner ? 

Anawers, —(1) Most of the special connections for cutting 
out or reducing atmospherics are too complex for amateur 
use; their adjustment, quite apart from their design, 
requiring great familiarity with every part of the apparatus 
and.—to get the best results —a thorough understanding of 
the processes going on. If you are опе of the amateurs 
who have such an understanding, it will he worth your 
while to consult Fleming's ** Principles" (2nd Ed.). Also 
you might look up the * Electrician " of April 26th, 1912. 

The subject is briefly touched on in Bangay's “ Elemen- 
tarv l'rinciples," but all details are omitted as beyond the 
scope of the book. ‘The “intermediate circuit " of a three- 
circuit receiver like the Marconi multiple tuner has a 
certain amount of good effect in reducing atmospherics, 
if the circuita are sharply tuned and the coupling weakened 
considerably. This is probably tho best line for the 
amateur to go on, for the usual amateur “ single-circuit ” 
receiver ia very bad for atmospherics, The whole problem, 
however, is one of zreat difliculty, and presents & very 
interesting field for research, amateur and otherwise. Sce 
also our reply to V.H.K. in this number. (2) We make 
a rule never to give constructional details of patented 
apparatus in these columns. A simplified diagram of 
connections is given in the `* Elementary Principles,” and 
а more complete one in Fleming's book mentioned above. 
See also answer to B.G.P. in our last number, 


C. B. (North Finchley) has made an oscillation trans- 
former for receiving. ‘lhe primary is 11 inches long and 
101 inches in circumference, wound with No. 18 dcc wire 
and tapped out into four equal sections. The secondary 
is also 11 inches long, but 94 inches in circumference, 
wound with No. 22 dee wire, and tapped out into five 
equal sections, For stations such as Norddeich, and 
stations with still longer wave-lengths, he uses ап aerial 
inductance in series with the primary of the oscillation 
transformer, but his trouble is this: when receiving any 
wave, no matter of what length, he has never to vary his 
secondary inductance, as he obtains the best results with 
the full amount of secondary inductance in his closed 
cireuit, whether he is receiving a ship wave (600 metres) 
or the Poldhu wave, or any other wave. He never loosens 
the coupling, which is always as tight as it ia possible to be, 
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otherwise the signals would fade away entirely, even if 
the coupling were only slightly loosened. A small capacity 
variable condenser acruss the secondary winding fails to 
give any benefit. The secondary is not shorted in any 
way, and he asks for a reason. He is about to make 
another oscillation transformer to enable him to receive 
up to 3,500 metre waves on the primary alone, without 
using an extra aerial inductance, and he asks what we 
would suggest. 


Answers.—If a slight weakening of your coupling makes 
signals die right away, you can be sure that your two 
circuits are not properly in tune, and that the only way 
you are getting signals at all is by the primary forcing 
them on to the secondary through the very tight coupling. 
After all, we might well expect your tuning to be rather 
bad, since you are trying to use the same jigger for waves 
as short. ав 600 metres and as long as 2,700 metres. If you 
read the ** Elementary Principles" you will see why. If 
you really mean that your coils are 10} inches and 91 inches 
in circumference, аз you say they are, your secondary 
cannot. be anything like long enough for Poldhu. without 
any condenser across it. We do not understand why the 
variable condenser you tried did not improve signals; 
perhaps it was of quite the wrong value. Your best plan 
is to get some quantitative knowledge of your circuits, 
eilculate the approximate inductance of your coils by some 
formula (such ав that given in the '* Year Book” or the 
simpler one mentioned in the May 1914 number) and see how 
you stand. Several recent answers will assist. you. As to 
your getting interruptions from stations on other wave- 
lengths, you will certainly get this unless your circuits are 
во well tuned as to allow of a loose coupling ; and even ко, 
if the jamming stations nre near and strong enough they 
are bound to come through. 


N. A. (Bishop's Waltham).—(1) My aerial is an inverted 
L, two wires 6 ft. apart, horizontal length 47 ft., vertical 
length 43 ft. to leading in tube, total length of each wire 
90 ft. Shall I be right in taking the capacity as twice, and 
the inductance as one-half that of a single wire 90 ft. long ? 
Also, if [ add two more wires at right angles to these making 
a four-wire aerial, would the capacity be four times and 
the inductance one-quarter that of the single wire? If 
this is not so, I shall he glad to know how the capacity and 
inductance are calculated each separately for such aerials. 

(2) Now that my aerial is down I should like to know if 
I should gain any advantage in receiving signals by thus 
converting my aerial into a four-wire hoop acrial. 

3. What do you understand by a "thick " secondary 
winding for induction coils? An ordinary coil has, say, 
16 85. W.G. for the primary, and 36 S. W.G. for the secondary 
winding. What size should the secondary be to be a 
" thick " winding ? 


Answ^rs.—(1) No, not exactly. The presence of the 
other wire close at hand makes the resultant capacity less 
than twice that of the single wire and the resultant in- 
ductance slightly more than half that of the single wire. 
Tho result is that the natural wave-length is not greatly 
different from that of the single wire: but it is different. 
which would not be the case if the second wire exactly 
doubled the capacity and halved the inductance. The 
calculation of the inductance and capacity of composite 
aerials is a matter of great complication, and certainly 
cannot be dealt with here. Some idea as to its compli- 
cation you may gather from the articles by Prof. Howe 
in the current numbers of the " Electrician." 


(2) Yes, you will gain a certain advantage, especially for 
receiving long waves, which require a great deal of tuning- 
inductance added to the aerial. Lf you read former 
answers you will sce that increased acrial capacity and 
decreased inductance means that a given amount of 
added inductance produces a greater increase of wave- 
Jength. 


(3) For a coil whose primary із No. 16 S. W.G., we should 
call No. 36 SW.. a fairly thick secondary-winding. For 
a coil of this size. No. 34 would certainly be a © thick ” 
secondary-winding. 
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INSULATOR (Guildford).—(1) Why is it usual for re- 
ceiving transformers of the type where the secondary 
slides inside the primary, to be so arranged that the 
secondary coil is withdrawn from that. end of the primary 
where inductance is increased ? Tf the primary is designed 
for long as well as short waves, when turned to short 
waves it means that a great portion of the secondary 
is surrounded by the dead end of the primary coil. Where- 
as if the secondary were withdrawn from the opposite end, 
this would not be so. 


(2) I recently made a receiving transformer with both 
cheek ends of the primary open, so that the secondary coil 
could pass in and out at beth ends. I found when using 
this coupler, that if the secondary were pushed to the 
extreme right, signals from low wave stations (200 and 
less), such as London amateurs, etc., were very much 
louder than when moved the corresponding distance to the 
left. But I did not notice the difference with stations 
above 300. Do you think it possible that moving the 
secondary to the right would allow of a low wave being 
impressed on an aerial already fundamentally longer than 
the sending station? Му aerial із fairly large in capacity. 
I am not sure of the exact wave-length, but it ia somewhere 
in the neighbourhood of 200, and may be over. 1 cannot 
get these stations as loud if I put a condenser in serica 
with the aerial, and therefore conclude that my aerial is 
not longer than these stations, which I hear better when 
the secondary is moved to the right. I ought to mention 
that my primary can be plugged out in sections, so that there 
is no question of dead end surrounding the high potential 
end of the secondary, although there would, I suppose, 
be some effect of mutual inductance. 


(3) Where a variable secondary coil is used, which 
would be the correct circuit, I or 2? (1 shows the fixed 
end of the secondary close to the primary. and the slider 
—going to the crystal—farther away, so that the unused 
part of the secondary is pointing away from the primary ; 
2 shows the fixed end of the secondary as far as possible 
from the primary, so that any unused part is close to, or 
inside, the primary). ‘The reason I ask this last question 
ia because of vour remarks re the crystal being always at 
the end “farthest away from the earthed primary.” 
A recent illustration in the “ Engineer” of a Telefunken 
set showed the circuit arranged as per No. 2, but I must 
say 1 cannot get on with it, and prefer No. 1. 

Answers.—(1) We cannot explain the idiosyncrasies of 
‘outside " manufacturers. We consider the design you 
mention entirely wrong. 

(2) You say "than when moved the corresponding 
distance to the left," but we cannot quite tell what you 
mean by this. Do you mean with regard to the cheeks of the 
primary or with regard to the actual turns of the primary 
which are in use? For short waves, you probably have 
most of the left-hand end of the primary out of circuit— 
since here are the groups of 10 turns—and have only 
the single turns in circuit. Since these are at the right- 
hand end of primary, the secondary would have to be moved 
a long way to the right before its coupling with these turns 
was weakened ; while a small movement to the left. would 
weaken the coupling considerably. With waves over 
300 metres, probably some of the 10 groups would be in 
use, and the more of these in circuit the more symmetrical 
does the apparatus become. You cannot conclude that 
pas aerial (with a certain amount of primary) is not 
onger than those short waves. simply from the fact that 
signals are weaker with & condenser in series, unless your 
condenser i8 a variable one of the proper range. If tho 
condenser is suitable, and the aerial-cum-primary is 
longer than the incoming waves, you ought, on adjusting 
your condenser, to get signals increasing up to a certain 
point on the condenser and then decreasing again. 


[] 


(3) Of the two connections shown, we prefer No. 1, 
where the dead end of the secondary i8 away from the rest 
of the apparatus. But we do not quite approve of either: 
we should prefer the aerial and earth to. be reversed on 
the primary, зо that the саће end is as far as possible 
from the sccondary. 
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Educational- Notes. 


The University of London announces that a course 
of twelve lectures on the Theory and Practice of 
Radio-telegraphy by Professor J. A. Fleming, 
M.A., D.Sc., F.R.S., will be held at University 
College, on Wednesdays, at 5 p.m., beginning on 
October 28th. 


The course will be in two parts, six lectures before 
Christmas and six between Christmas and Easter. 


It is open to both members and non-members of 
the University, and is intended for telegraphic 
engineers and electrical students who have already 
some elementary knowledge of the subject, and it 
will presume an elementary acquaintance with the 
differential calculus, and with the properties of 
Vector quantitics. The object of the course is to 
impart a more advanced knowledge of the theory 
and practice of wirelcss telegraphy in its modern 
form. 


A prospectus giving a full syllabus of the subjects 
to be dealt with in the various lectures, together 
with the fees for admission, can be obtained from 
the Secretary, Mr. Walter W. Seton, University 
College, Gower Street, London, W.C. 


The syllabus of the Northampton Polytechnic 
Institute, of St. John’s Street, Clerkenwell, is quite 
an imposing volume of some three hundred octavo 
pages. This admirable institution aims at provid- 
ing thorough education in technological and trade 
subjects. The educational courses fall into two 
distinct sections—the engineering and other day 
courses for students who are willing to give the 
whole of their timo for one, two, or more years, to 
a thorough systematic training in any of the 
technological subjects dealt with, and the evening 
courses or classes, which are provided for the needs 
of those who are unable to devote the whole of their 
time to attendance at day classes. 


Division IT. (page 171) of this syllabus deals with 
all the classes and courses of lectures on telegraphy 
and telephony which will be held during the coming 
session. Two special courses—the one for elemen- 
tarv, the other for advanced radio-telegraphy— 
have also been erranged, and all particulars appear 
on pages 194-196. The fees for these courses are 
merely nominal, so that it is within the reach of 
any who are at all ambitious to avail themselves 
of the advantages offered by this excellent institu- 
tion. 


Rut particularly we would draw our readers’ 
attention to the coneluding paragraph of this 
section of the Syllabus. It runs—" The above 
courses must not be regarded as completing the 
whole of the training which can be given in this 
subject. Owing to limitations of time and oppor- 
tunity, there are necessarily developments, ces- 
pecially in the direction of mathematics and 
calculations, which cannot be carried to the final 
stage. If, therefore, a sufficient number of students 
who have already been through the classes desire 
to carry the subject. further in exercise work and in 
the laboratory, the governing body will be prepared 
to consider favourably suggestions for such an 
extension of the work.” 
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The managers of the Royal Technical College, 
Glasgow, find that the demand for instruction in 
wireless telegraphy has increased to such an extent 
that it cannot be met by the present arrangements 
at their School of Navigation. The demand is 
coming largely from students of navigation who 
cannot remain on shore for a time sufliciently long 
to enable them to complete the courses. In these 
circumstances the managers of a number of local 
lines of steamers have intimated that they will 
make special arrangements for giving the appren- 
tices who sail on their ships every possible oppor- 
tunity of attending the classes. They are of the 
opinion that, while all ships fitted with an installa- 
tion must have one wireless operator, the manipu- 
lation of the apparatus, on cargo ships at any rate, 
might be entrusted to a junior officer, and that on 
long-distance passenger ships one exclusive operator 
might be carried, and there might also be, for 
relieving purposes, one qualified member of the 
crew. 


Personal. 


His Excellency M. Tokitoshi Taketomi has 
been appointed Minister of Communications in 
Japan in place of M. Hajime Motoda, who retired 
on April 16th. His Excellency M. Hirokichi 
Nakaya has been promoted from the post of 
Director-General of the Electrical Department of 
the Ministry of Communication to Vice Minister 
of Communication, in which office he has succeeded 
M. Katsutaro Inuzuka. 


The Department of Pests and the Department 
of Telegraphs of British India have now been 
combined into one department under the director- 
ship of the Hon. W. Maxwell, C.1. E., M.V.O. 


—— —— 


The London Gazette records the following appoint- 
ments in the Royal Engincers (T. F.) : 

London: Wireless Signal Co.—R. E. Priestley to 
be Second Lieutenant. 

Scottish Wireless Signal Co.—Sccond Lieutenant 
D. F. Fulton to be Lieutenant ; C. S. Wright and 
Hy. Thirkill to be Second Lieutenants. 

Southern Wireless Signal Co.—Kenneth E. 
Shellshear to be Second Lieutenant. 

Western Wireless Signal Co.—Wm. Rathbone to 
be Lieutenant. 


NI ELM RU a IRI IMEEM СЫС СОЕ СЕС 


NY BOOKS reviewed, in the WIRELESS WoRLD or 
other magazines, wll be forwarded per return upon 
receipt of remittance covering сем of book and postage. 
Тнк WIRELESS PRESS. Lro., Marconi House. Strard, W.C 


INAL DIGEST FOR MARCONI STUDENTS. First 

Edition, 9d.. post free. Second Edition, embracing 
Handbook brought up to date. Complete Guide to Exam., 
2s. 6d., post free. Sole Pub ishers, WALLASEY SPECIALITY 
Co.. 11. Leasowe Avenue, Wallasey, Cheshire. 


ORSE CODE CARD, showing Alpkabet, Numerals, 
Abbreviati ns. etc . at a glance. Price 2d. post free.-- 
THE WIRELESS Press, Lro.. Marconi House, Strand, W.C. 


OOKS on Wireless Telegraphy, also all other Subjects: 

Secondhand at Half Prices New 25% Discount.Catalogues 
Free. State Wants. Books sent on Approval. Books Bought. 
—W. & G. FOYLE, 121-123 Charing Cross Road, London. 
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Sullivan Instruments 


Sullivan “ Universal " Galvanometers and Shunts for Land and Sea Use 
Testing and Signalling Instruments of every description for Submarine Cables. 


SULLIVAN TELEPHONE RECEIVERS for Wireless Telegraphy and 
Telephony, as used by the principal Governments and Wireless Telegraphy 
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Fast Speed Wheatstone Automatic Transmitters and Receivers, guar- 
anteed at 400 words per minute, and Wheatstone Apparatus generally. 
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All instruments guaranteed, and accompanied, if desired, with Certificates of 
Accuracy from the National Physical Laboratory at cost price. 


Н. W. SULLIVAN, 


Winchester House, London, E.C., England. 
Works: Liverpool House, Middlesex Street, London, E.C. 
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Codes: Western Union (Universal Edition); A.B.C. (5th Edition) ; Engineering (2nd Edition). ' 
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Ship Builders Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


Established 1793; 


“Wireless” TELEPHONE RELAY 


IMPROVED FORM will MAGNIFY CURRENT over 100 TIMES. 


For INCREASING the RANGE of a Receiving Station, 
For RECORDING Messages and TIME 
SIGNALS. 


For nota. LOUD SPEAKING TELE. 
ean working CALLS and RELAYS. 


Also BEST RECEIVERS made for Wireless and other RELAYS 
and Loud Speakers. 


For Particulars and Prices apply Patentee and Sole Manufacturer, 


S. G. BROWN, 4 Gt. Winchester St., London, E.C, 
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Commercial Telegraphy 1n War 


HE censorship restrictions on com- 
| mercial cabling have given rise to a 
grievance among business firms which 
has been widely ventilated in the Press 
during the past month. Immediately after 
the declaration of war the use of codes, and 
even telegraphic addresses, was strictly 
prohibited, and merchants have since been 
compelled to use only plain language in any 
communications to their correspondents 
abroad. The result has been a propor- 
tionate increase in the cost of telegraphing, 
_ the expense being in many cases prohibitive. 
The Government have now promised a 
measure of relief to business firms in respect 
of code messages, but, at the time of writing, 
their proposals have not been announced. 
Those who took part in the discussion of 
the question seem to have been under the 
impression that the relief which they sought 
would only be possible by relaxing the 
censorship restrictions, and they have 
singularly ignored the existing means for 
keeping down their cable bill during this 
abnormal period, without calling upon the 
authorities to adopt measures which might 
do even more harm to the national interests 
than any censorship restrictions could. 
The substance of the discussion is that for 
business purposes rates should be tempo- 
гапу reduced to such a figure that cabling 
in plain language would be no more costly 
than was cabling before the outbreak of 
war. The cable companies have, so far. 
shown no disposition to make a concession 
in this direction on their own initiative, and 
in some quarters it has been urged that if 


the Government are not prepared to allow 
the use of even one of the recognised codes, 
they should agree to make good to the cable 
companies any shortage of revenue that 
might result from a temporary reduction of 
rates. It is, of course, assumed by those 
who put forward such a proposition that 
the only means of telegraphic communication 
is by cable. They forget that where wire- 
less telegraphy enters into competition with 
the cable services, it has not only brought 
down the rates of the latter, but it is even 
cheaper than the reduced rates. This 
beneficial competition is, at present, limited 
to trans-Atlantic telegraphy, but will soon 
make itself felt in all parts of the world. It 
is a branch of service, however, which is of 
sufficient magnitude and importance to 
impress upon the commercial community 
that, so far as a large portion of foreign and 
colonial trade is concerned, no unnecessary 
hardship need be suffered while the use of 
telegraphic codes is in abeyance. The 
advantages of the Marconi telegraphic 
service are recognised in all departments of 
British industry, and no better evidence of 
its reliability and economy is required than 
the extensive use now made of that service 
by the great newspapers of England, the 
United States and Canada. The fact that 
the Marconi system is now developed and 
perfected, has been found adequate to meet 
the requirements of the Press, and that it is 
a medium which is employed to the fullest 
extent of its present capacity for ordinary 
commercial correspondence, stamp it as a 
service of great public utility. 


THE RT. HON. LORD MERSEY. 
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Personalities in the Wireless 


World 


THE RIGHT HON. LORD 


a shock by the outbreak of 

so terrible a war among civilised 
races knit together by many bonds both of 
friendship and sympathy. Where are our 
principles of brotherhood ?—they will ask. Is 
our ultimate ideal a chimera—a will-o’-the- 
wisp ? 


H: wu have received 


Is it the battle nought availeth, 

The suffering and the wounds are pain, 
The enemy fainteth not nor faileth 

And as things are they must remain ? 


The answer to such despondency is emphati- 
cally “No!” “If hopes are dupes, fears 
may be lies.” That is the reply of the clear- 
sighted man who looks further afield than 
to the present turmoil. Hope—a serene 
hope—bids him see, in the outcome of these 
terrible events, a new earth where the 
standard of peace, planted more firmly by 
the hand of heroes, will float above us as an 
ensign to the people. Then shall we pick 
up the broken threads of our civilisation, 
we shall wage war—the more earnestly for 
the enforced inaction—on our heritage of 
suffering. The safety of human life will be 
our aim. Once again international com- 
mittees for the safety of life at sea will sit 
to revise the work already carried out in 
this beneficent cause, and possibly later 
experiences will enable them to add to that 
work. When this time arrives we shall be 
the more able to appreciate the recent work 
of Lord Mersey in this cause. He has 
brought to this public service a splendidly 
logical mind, and one acquainted with the 
intricacies of international law. Moreover, 
he has thrown himself wholeheartedly into 
his task, and enthusiasm is always the key- 
stone for success in whatever its aim. It is 
the motive power which destroys obstacles, 
however impregnable. It is the touch-stone 
of our existence. 

The Canadian well 


Government was 


MERSEY 


advised when it appointed Lord Mersey 
president of the enquiry into the Empress of 
Ireland disaster, and, as a result, his report 
on that occasion is a document of the 
highest importance to all who are interested 
in the safety of hfe on sea. In it Lord 
Mersey has pointed out the lines on which 
further work may be carried out advan- 
tageously, and the study of this document 
will show that his lordship is fully alive to 
the importance of wireless telegraphy as a 
life-saving agency. On that occasion he 
expressed himself in terms of the highest 
approval on the efficiency of the Marconi 
service of operators. 

Among the other services of Lord Mersey 
to the nation have been his representation 
in Parliament of the borough of the Exchange 
Division of Liverpool, his work on the South 
African Committee of the House of Commons 
for the year 1896-97, and in 1902 on the 
Royal Commission for Revision of Martial 
Law Sentences in South Africa, also as Presi- 
dent of Railway and Canal Commission, 
1904-1908. From 1909 to 1910 he was 
President of the Probate, Divorce and 
Admiralty Division of the High Court of 
Justice, and it was on his retirement from 
this office that he was created Baron Mersey 
of Toxteth. Previously, in 1897 as John 
Charles Bigham, he had received the honour 
of knighthood. 

Lord Mersey was born at Liverpool on 
August 3rd, 1840, and was educated at the 
Liverpool Institute, and afterwards at Berlin 
and Paris. He was called to the Bar in 
1870, and thirteen vears later became 
Queen's Counsel. In 1886 he was made a 
Bencher of the Middle Temple. 

In the present crisis the British Govern- 
ment, aware of Lord Mersev's intimate 
knowledge of Marine Law, have appointed 
him President of the Prize Courts to ad- 
judicate on vessels taken from the enemy 
and held as prizes of war. 
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Determination of Wave Length 
in Radiotelegraphy. — 


By A. S. BLATTERMAN. 


[This article is reproduced from the “ Electrical World" of New York. It deals 
with the relation that should exist between the length of wave, size of antenna 
and current produced therein in order to obtain maximum transmiíssion.] 


HEN the size of aerial and avail- 

\ М j able power are fixed the selection 

of wave-length has an important 
effect on the range of the station. It is well 
known that the radiation component of the 
aerial resistance is greater for short waves. 
Yet short waves suffer greater absorption 
than long ones, and the question therefore 
arises as to how we shall compromise in the 
selection of the proper wave-length so as to 
obtain considerable radiation and yet use 
a wave which is not highly absorbed. In 
short, what is the wave-length which will be 
most effective with the power and the 
antenna at hand ? 

Besides the variation with wave frequency 
in radiation and in absorption, another 
factor influencing the choice of wave-length 
is the similar change in the antenna current. 
The aerial current with a given potential 
maximum is greater for short waves. 
However, if attention is confined to the 
aerial current alone, without respect to 
potential, this can, with properly designed 
inductances, be made to be practically 
constant throughout a large range of wave- 
lengths. When the power in the condenser 
circuit is invariable the aerial current is 
affected only by the total equivalent 
resistance of the given aerial circuit. It is 
independent of an added self-inductance, 
altered wave-length or capacity, and the 
effect of the addition of any foreign element 
into the circuit, such as an inductance for 
the purpose of raising the wave-length, must 
be judged solely by its ohmic resistance. 

The fourth influencing fact in the selection 
of wave-length is the distance over which 
transmission is to be effected. Both theory 
and practical experience point to the 


necessity of using long waves for long- 
distance transmission; but when com- 
paratively short distances are to be covered 
on low power the use of a long wave presents 
no advantage whatsoever and, as has been 
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Fig. 1-- Signalling distance for different ware- 
lengths with factor M = 1,587,500 


shown, may even result in a weakening of 
received signals. 

It is proposed here to investigate the 
empirical equation worked out by Austin 
for davlight transmission over sea-water 
with a view of determining the best wave- 
length to use for transmission over a given 
distance for a given antenna and a given 
aerial current. Conversely, the curves 
hereinafter presented can be used to deter- 
nune the range of a station when the wave- 
length, antenna height and current are 
known. 
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An interesting paper* by Prof. A. H. 
Taylor has recently appeared in which 
experimental data are presented showing 
that a distinct optimum wave-length does 
exist. For the l-kw. station with which his 
experiments were made this wave-length 
was approximately 460 m. and was the 
minimum at which the station could be 
efficiently operated. It is interesting to 
compare his practical results with those 
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Fig. 2—Signalling distance for different wave- 
lengths with factor M = 3,675,000 


which could have been predicted by the use 
of a method such as that quoted in the 
present paper. Considering the fact that his 
experiments were carried out over dry 
prairie land the agreement seems very good. 
The equation statedT by Austin is : 


1, = к €—-ad/,/X 

where 

I, = current received through 25 ohms 
equivalent resistance (amp.). 

I, = sending aerial current (amp.). 

h, = height of sending aerial (kilometres). 

h, = height of receiving aerial (kilometres). 


—_ 


“* Optimum Wave-Length in Noo Sr D. by 
A. "ps Tavlor Physical Review, Vol. L, . 4, April, 1913, 
рр. 321-3 
Austin, L. W., n Bureau of Standards, 1911, 
Vol. VIL, No. 3, рр. 315-: ‘Some Quantitative Experi- 
ments in Long- Distance Rada em graphy.” 


wave-length (kilometres). 
istance between stations (kilometres). 
n absorption co-efficient. 
‘(0015 for transmission over sea-water. 
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Fig. 3—Signalling distance for different wave- 
lengths with factor М = 6,350,000 


The constant Ё has been determined by 
Austin to be 4:25 for the flat-top aerials on 
the cruisers used in his experiments. 

As far as I am aware, there have not yet 
been collected and published any adequate 
data from which the values of a and Ё for 
overload transmission could be determined, 
though it is proposed to make experiments 
for this purpose at Washington University, 
St. Louis, Mo. As Taylor points out, it 
seems likely that transmission takes place 
according to the same general law of varia- 
tion with distance over land as over sea. 

The units of Austin’s original expression 
are inconvenient for practical computations, 
and I am therefore giving the expression 
with its co-efficients moditied so that A, and 
h, may be measured in feet, d in miles, A in 
meters, 7, in micro-amperes, and J, in 
amperes. These are the units commonly used 
in this country in the measurements of the 
respective quantities. 

635 Ihh, 
e" Ad 

An investigation of this equation shows, 
first, that there is à certain wave-length for 
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a given value of antenna height and current, 
which will give maximum range in trans- 
mission. But, besides this, this best wave- 
length can be determined, and with it the 
concomitant values of antenna current and 
elevation for any given distance. 

The first step is to solve the equation for 
distance ; but, since this factor enters both 
as a co-efficient and as an exponent, there 1s 
no explicit solution, and graphics must be 
used* to evaluate d in terms of the other 


quantities. 
The equation may be written : 
M 
d—-- -- =0 (1). 
je 0762d/ J 
where 
м= 85101, 


ғ 


and is evidently a parameter involving 


arbitrary constants. 
The equation (1) is now of the form 


A—B=0 
where 
A=d 
os M 
Ae 0°0762d/\/X 


The variables d and А can now be assigned 
different values and A and B calculated. 
A and B thus determined can be plotted on 
the same scale as ordinates against d. The 
Biot A to d gives a straight line (since 

= 4). The plot of В to d gives a series of 
curves having parameter А which intersect 
the straight line graph of А tod. At the 
points of intersection of the straight line and 
the B curves 


A=B 


and hence the distance d read off at this 
intersection is a solution of the general 
equation for any particular value of the 
parameter A, as was shown by Hogan in the 
papers quoted. 

The curves of Figs. 1, 2, 3, 4, 5 have been 
worked out in this way for different values 
of М. In calculating M it is necessary to know 
the value of receiving antenna current J,. 
Austin has determined that this is about 


» Hogan, J. E ш, Elec. World, June 21st, 1913, 
рр. 1861-1366, * Quantitative Results of Recent Radio- 
telegraphic Tests Between Arlington, Va., and U.S.8S. Salem," 
and Proceedings, Institute of Radio Engincers, July, 1913, 
pp. 75-102, " The Heterodyne Receiving System, and Notes 
on the Recent Arlington-Salem Tests.” 
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10 micro-amperes for signals of just readable 
strength on ordinary apparatus and about 
40 micro-amperes for fairly strong signals 
which can be read through moderate inter- 
ference. It is likely that with modern 
apparatus these figures are conservative. 

A glance at these curves of Figs. 1, 2, 3, 
4, 5 shows that for cach given value of M the 
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Fig. 4—Signalling distance for different wave- 
lengths with factor M = 12,700,000 


solution for d increases with the wave- 
length up to a certain point; but beyond 
this point further increasing wave-length is 
accompanied by a decrease in distance. 

If now the solutions for d at the different 
wave-lengths are read off and these values of 
d plotted against the wave-lengths to which 
they correspond, a series of curves are 
obtained having parameter M which exhibit 
distinct maxima of distance corresponding 
to a particular wave-length. See Fig. 6, 
which is drawn in this way. 

For instance, if the value of M for a 
certain station is 3,675,000, which is true 
when A, = h, = 100 feet and J, = 5:8 amp. 
for each 10 micro-amperes required in the 
receiving antenna, then Fig. 6 show: that 
the best wave-length to use is 700 m. ; and 
for the assigned signal strength at the receiv- 
ing station corresponding to 10, 20 or 40 
micro-amperes in the receiving aerial which 
was used in calculating M the maximum 
range is 700 miles. 

It will be noticed that as M increases— 
that is, as higher power and higher aerials 
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are used or the signal strength at the 
receiving station becomes less—in other 
words, as the distance increases, the wave- 
length which gives maximum transmission 


BENEEENEENMm- 
1-4% 
SGN 
ott) Viel 
= ALYE 
PE A 
TAANA 
ELETE EU ZENER 
ШИЕ И AR ee А 
E ABE NI Ыы ЮЕ 
Ж 


АШ Wk ИШЕ е 
€——— 
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Fig. 5—Signalling distance for different wave- 
lengths with factor M — 25,400,000 


becomes less sharply defined. The curves 
become flatter, and almost any wave for a 
considerable distance either side of the 
maximum will do almost as well as the 
optimum wave for maximum distance. A 
practical verification of this is found in some 
of the very long-distance tests which have 
been made in the past. Marconi has found 
that waves of 5,000 m. and 7,000 m. are 
about equally effective between his high- 
power transatlantic stations in Nova Scotia 
and Ireland, about 2,000 miles apart. 

The wave-lengths for which d is maximum 
at the different values of M in Fig. 6 can 
now be plotted against the respective values 
of M and the curve marked * wave-length " 
in Fig. 7 obtained. This curve shows the 
best value of wave-length to use for different 
values of M. Similarly, the maximum 
distances of Fig. 6, at different values of M, 
which can be obtained by the proper selection 
of wave-length, can be plotted to M and the 
curve marked “ distance ”? obtained, as in 
Fig. 7. 

These curves of Fig. 7 can be used to 
determine the proper wave-length for trans- 
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mission over any distance up to 1,300 miles, 
and corresponding to this distance and wave- 
length the value of M required; or i£ М 
can be calculated from the dimensions of 
the sending and receiving aerials апа the 
currents therein, the curves can be used to 
determine the greatest distance which can 
be covered with the assigned value of /,, and 
simultaneously the wave-length which is 
proper to this distance and the power at 
hand. As an example of the first case, 
suppose that the maximum distance to be 
covered is 1,000 miles. The “ distance” 
curve (Fig. 7) shows that M must be 10°6 
x 10%. But the desired distance, 1,000 miles, 
can only be covered with this value of M 
when the wave-length used is that read from 
the wave-length curve (Fig. 7) correspond- 
ing to this M (= 10:6 x 10%) — namely 
à = 1,550 m. A wave very much shorter or 
very much longer than this will reduce the 
range. 

For any value of M a choice of antenna 
height and received signal strength imme- 
diately fixes the sending aerial current /,, 
and this is a direct index of the power to be 
used in the sending station. If the antenna 
chosen is low, then a high value of J, is 
necessary, whereas а smaller value of 
antenna current will have the same range if 
produced in a higher aerial. In other words, 
for the same range of transmission there are 
two alternatives, either higher tower and 
lower power, or higher power and lower 
tower. The choice lies between the initial 
outlay and running expenses, although for 
safer and handier operations, and freedom 
from occasional breakdown of apparatus, 
smaller power with higher tower would be 
preferable. The question is one of economy 
according to actual circumstances. 

Figs. 6 and 7. show a peculiar fact of 
practical importance—this i is, that the wave- 
length giving extreme range does not neces- 
sarily produce the strongest signals at 
shorter distances. At distances below the 
maximum, at which signals are just audible, 
the minimum value of M, and hence the 
greatest 7,, occurs at a shorter wave-length 
than that used for the maximum distance. 
This has been at least partially verified by 
Professor Taylor and reported by him in 
the above-mentioned paper.* 

For a given pair of fixed stations: the 


* А.Н. Taylor, loe. єй: 
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factor M is constant, for h, and h, are 
invariable and a change in the current in 
the sending aerial produces a proportional 
change in that at the receiver. The wave- 
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length which will allow communication with 
the least power is read from Fig. 7 and the 
sending aerial current required is calculated 
from the corresponding value of M by 
assigning to 7, the value 10 micro-amperes, 
which is Austin’s figure for bare audibility 
of signal, or a larger value if louder signals 
are needed. 

As an example, we may work out the 
extreme range and proper wave-length for 


Fig. 7—Proper wave-length to use and value of 
factor M for (transmission over a given distance 


a station with 12-amp. aerial current, which 
corresponds to a moderately efficient 2-kw. 
set, and flat-top antenna 100 feet high, 
sending to a similar receiving station. 
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__ 635 x 12 x 100x 100 
10 


Referring to Fig. 7, the best wave-length 
for this station and the maximum distance 
which can be reached in daylight over sea- 
water when this wave is used are respectively 
1,200 m. and 900 m. However, any wave 
between 800 m. and 1,600 m. would seem to 
give almost as good results (Fig. 6), and this 
fact might be used to advantage when it 
is desired to avoid interference without 
appreciably reducing the range of the 
station. 

The dotted curves of Fig. 6 have been 
exterpolated by drawing the curve marked 
‘locus of maxima " and the use of Fig. 7. 
The blanks for other values of M can be 
filled in in a similar way, and these curves 
will then show the effect on range of changing 
from the theoretically best wave-length 
given in Fig. 7. 

In conclusion, the graphical method of 
solving the Austin-Cohen equation, and 
particularly the curves of Fig. 6, show the 
great advantage of long waves for trans- 
mission over great distances, and at the 
same time the great disadvantage of long 
waves when only comparatively short 
distances are involved. These results are 
borne out qualitatively in practical ex- 
perience, and they also agree with the 
rational equations of Sommerfeld*and others, 
which show that long waves must be used to 
cover great distances. The most important 
conclusion, however, is that though the 
optimum wave-length for a station does not 
appear to be a very accurately determinable 
quantity, yet for a given aerial and given 
power there is a certain wave-length which 
will give maximum transnission, and hence 
in designing and adjusting a transmitter it 
may be of importance properly to correlate 
the wave-length with the size of the antenna 
and the current produced therein. 


M =763x 10*. 


At no time has the Marconi Company's 
transatlantic ordinary deferred night and 
week-end letter service been discontinued. 
On the contrary, it has proved of inestimable 
value to business firms by enabling them 
to telegraph to North America at rates 
one-third below cable rates. 


* Sommerfeld, Ann. d. Phys., Vol. XXVIII., 1909. 
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Digest of Wireless Literature 


ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING 
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


Insulator Design.— 

In a paper on “ Insula- 
tor Design in relation to Lightning and other 
Static Disturbances,’ read before the 
American Institute of Metals, A. O. Austin 
referred to a large system with moderate 
rating and small conductors, and showed 
how such a system can withstand surges 
from switching and arcing better than a 
large system backed by large power houses 
and conductors. The latter system should 
be equipped with insulators commensurate 
in size with the load and its importance. 
The author suggests that inasmuch as surges 
affect the insulators more than lightning, 
inter-connected systems can obtain some 
measure of protection and be enabled to 
localise trouble by using steel conductors 
in tying in the various branches of the 
system, thus increasing the impedance and 
lessening the disturbances caused by surges. 
Routine tests are preferable to design tests, 
and according to the author there is a 
growing tendency to discard the oil puncture 
test and give more attention to routine 
tests, which eliminate all the weak members. 
An improved design of insulator has been 
introduced providing more strength to resist 
thermo stresses set up by uneven heating or 
by cement expansion, which tends to crack 
the insulators in time. This cracking may 
so weaken the insulator that the slightest 
surge causes trouble. 


The Propagation of Electro-Magnetic Waves. — 
On Monday, June 8th, the French Scientific 
Committee on Wireless Telegraphy, with the 
assistance of the Eiffel Tower transmitting 
station, organised a full day of trials with 
the object of ascertaining what variation 
electro-magnetic waves undergo 1п their 
propagation at different hours of the day. 
With this object in view several members 
of the Committee took up positions at vary- 
ing distances from the transmitting station 


(Eiffel Tower) so as to be able to study the 
respective power of the oscillations taken 
up by the aerial of their receiving station. 

In a paper read before the Academie des 
Sciences, Paul Jegou describes a special 
arrangement. used by him with satisfactory 
results. This consists in connecting a tuned 
circuit with an electrolytic detector, without 
either interior or exterior electric supply— 
that is to say, the electrodes of which (the 
anode and the cathode) are of platinum and 
dipped in a solution of acidulated water at 
22° Baume (distilled water and pure sulphuric 
acid). What led to the adoption of a detector 
of such very mediocre sensitiveness was its 
perfect and almost marvellous constancy in 
its detecting results revealed by preliminary 
trials. The detecting circuit is homogeneous, 
and, consequently, does not record local 
electric disturbances, the detecting effect 
being solely due to the outward action of the 
tapped waves. Moreover, the short distance 
between the observers station and the 
Eiffel Tower (about 200 kilometres) and the 
great development of aerial enabled such 
intense effects to be obtained as justified the 
use of this detector. In order to appreciate 
and compare the power of the sounds heard 
in the "phones, the author used his special 
transformer coil (Comptes-rendus, June 15th, 
1908) with induction, movable as regards 
the primary, which allows the coupling to be 
varied, and the relative position of the two 
coils to be recorded on a graduated scale. 
The advantages noticed by this method of 
measuring (by electrolytic homogeneous 
detector) and receiving are the following : 
Detector : (1) The perfect constancy of the 
sensitiveness of a receiver easy to fit up. 
(2) Owing to the feeble sensitiveness of the 
detector, the measures are not adversely 
influenced either by eddy-currents ог 
by extraneous emissions. Transforming coil 
with variable coupling: (1) More marked 
indications than the method of the shunt 
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upon the receiver, because the total resistance 
of the detector circuit is modified to an 
appreciable degree. (2) The receivers тау 
be touched anywhere without causing 
trouble in the local indicator circuit, 
inasmuch as they are in a circuit which is 
completely insulated from the detector 
circuit. It is, in fact, easy to distinguish the 
temporary interferences caused by contact 
with the hands or body with any part of the 
detector circuit. The following table shows 
the favourable effect of the night upon 
propagation :— 


! 


| | t 
Mid- 93 a.m. | 4 алп. ба. т. 


8am. 10a.m. noon 
night | 
80 85 | 87 87 83 71 65 
2 p.m. 4p.m.|6p.m. 8p.m. 10p.m. mid- 
| ' night 
No 72 72 77 80 88 


signals | 


Production of Waves by Coupled Oscillation 
Circuits.— 

In comparison with the direct 
excitation of the antenna, the indirect 
excitation by means of coupled circuits has 
the advantage that it permits the utilisation 
of a considerable amount of power, but it 
has the disadvantage that two waves of 
different frequencies and different damping 
are produced. In connection with the 
former, Emile Girardeau shows in La 
Lumiere Ele trique, that it is theoretically 
possible to realise a system of coupled 
oscillation circuits by which only a single 
oscillation is produced. He also describes 
the results of experiments made in the 
Central Laboratory of Electricity in Paris, 
which show that this single-wave arrange- 
ment gives a better efficiency than the usual 
methods of coupling. 


Selenium.— 

F. C. Brown contributes to the 
Physical Review an account of an experi- 
mental investigation of the crystal forms of 
metallic selenium and some of their proper- 
ties. In this research a large number of 
new crystals of metallic selenium were 
formed, some of very large size. All of 
these forms, except one, are very transparent 
selectively to light, a large amount of light 
penetrating to a greater depth than 0:2 mm. 
All the forms tested are conducting, showing 
a specific conductivity varying between 
200 and 10°. All the crystal forms increase 
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in conductivitv when illuminated, and with 
but one exception they have been observed 
to be doubly refracting. The action of light 
is in the selenium itself and not at the 
contacts. Mechanical pressure produces a 
genuine change in the selenium, which may 
alter the conductivity more than a thousand 
times. The absolute change of conductivity 
in one crystal by constant illumination was 
proportional to the conductivity in the 
dark, when that conductivity was altered 
by pressures between one atmosphere and 
180 atmospheres. The temperature at 
which the crystals sublimate in mass 
influences the character of the wave-length 
sensibility curves. The production of indi- 
vidual crystals of metallic selenium of large 
size opens up a wide field of investigation 
which promises to be free from some of the 
possible complexities in selenium cells. 


Use of Closed Circuits.— 

In the Jahrbuch 
der Drahtlosen Telegiaphie F. Braun de- 
scribes experiments carried out with closed 
oscillation receiver circuits, to ascertain 
how they may be used instead of the usual 
open type. A large rectangle of several 
turns of wire, suspended from a tower at 
some height above the ground, was first used 
in the experiments which were conducted 
between Strasburg and the Eiffel Tower, 
the signals observed being from the latter 
station. The direction of the incident 
radiation was determined by turning the 
coil through 180 degrees, and the strength 
of the signal received was determined with 
a unipolar detector and telephone by the 
shunted telephone method. Such a closed 
circuit may, therefore, be used to determine 
the strength and direction of the waves, and 
also the absorption of the waves and the 
effect of land obstacles. Wave length may 
be determined by using two coils connected 
together, and following the distance between 
them in the direction of the incident waves. 
A simple rectangle, with its plane vertical, 
closed to an oscillation circuit, with a capacity 
in one of the vertical sides, was then em- 
ployed, the height of the rectangle being 
about 50 feet, and its length about 80 feet. 
The arrangement was in the shadow of a 
large building, and gave much better signals 
than an open sender of the same vertical 
height. 
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Wireless Time Signals. 


An account of the progress which is being made in this important 
branch of “ Astronomy” at the Observatories of Edinburgh and 
Greenwich. 


discuss the рпгеріез on which radio- 

telegraphic time signalling is based. 
Readers who have rot acquainted them- 
selves with the subject and want to get a 
full and comprehensive study of this branch 
of wireless utility are advised to read the 
admirable articles by Mr. Arthur R. Hinks, 
M.A., F.R.S., which appeared in the Year 
Books of Wireless Telegraphy for 1913 and 
1914. Suffice it here to give as a brief intro- 
duction to the report of the work which has 
been done during the last two years a short 
description of the main points in the prin- 
ciples on which the service is based. All who 
have had practical experience with the recep- 
tion of messages are acquainted with the 
"signaux horaires " sent out by the Eiffel 
Tower from the Paris Observatory. These 
are based on the principle of the “ vernier 
acoustic." That is, a clock at the Observa- 
tory beating 50 in 49 seconds is put into the 
circuit, and sends at each beat a very sharp 
signal, which in the telephone receiver 1з 
exactly like the tick of a clock to be com- 
pared with it. The comparison is made by 
the method of coincidences. The Paris 
signals gain rapidly on the clock and the 
coincidence of beats can be determined to 
within about one beat or a fiftieth of a 
second. During the space of nearly three 
minutes, or more precisely, 180 beats, that 
the signals last there will be three coinci- 
dences, and the mean of the three gives a 
comparison which may be relied on to well 
within the fiftieth of a second, or, in other 
words, well within the accuracy with which 
time can be determined and kept at a single 
observatory. 

Now to explain how the observer 1s told 
the time of each beat of the “ vernier 
acoustic." The series goes out at 11.30 in 
the evening. It is received at the Paris 
Observatory and compared with the standard 
clock. A few minutes’ calculation gives the 
precise time of the first and last beats, and 


li is outside the scope of this article to 


these are reported to the hundredth of a 
second in a wireless message sent out from 
the Observatory immediately after the 
evening set of ordinary time signals, at about 
11.50 p.m. 

The in:titution of wireless telegraphy for 
this purpose was responsible for much 
greater attention by the  Observatories 
throughout the world to this important 
subject, for remember, the determination of 
latitude and longitude, and consequently the 
accurate mapping of the world and of vast 
regions where the slow process of triangula- 
tion is impracticable, is intimately involved. 

The British Observatories have not been 
behindhand in the reorganisation of this 
section of their work, as the reports by the 
Astronomers Royal of England and Scotland, 
from which the following extracts are taken, 
will show. The Report of the Astronomer 
Royal for Scotland refers to the new receiving 
wireless telegraphic apparatus which through 
thesession 1913-14 was addedtotheEdinburgh 
Observatory, and adds: “ The aerial runs 
from the cornice of the east dome to a mast 
at the west end of the grounds, level, at an 
average height of about 50 feet, and is about 
300 feet in length. The receiving wire is led 
through the window of the chronograph 
room to a table where the remainder of the 
apparatus is arranged. Most of the appa- 
ratus was constructed in the Observatory. 
The signals are clear and good. On two or 
three occasions only the day-time signals 
from Norddeich have been inaudible. Be- 
sides the usual receiving arrangements, the 
provision includes an appliance for producing 
in the telephone suitable ticks from the 
clock Riefler for comparison with the Paris 
rhythmic signals or time-vernier. After a 
good deal of experiment on other methods, 
Riefler was made to drive the controlled 
clock in the lobby, to the pendulum of which 
а contact-maker was attached. Оп the 
receiving table there is an induction coil ; 
the secondary is connected with the tele- 
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The Royal Observatory, Edinburgh, from the West, showing the Aerial. 


phone, and the current from the lobby clock 
passes round the primary, which can slide 
within the secondary and thus regulate the 
intensity of the ticks. Between these ticks 
and Riefler's impress upon the chronograph 
tape there is a definite lag. This is deter- 
mined by means of a time-vernier arranged 
for the purpose. A free pendulum, making 
a tick at each swing, is mounted on the 
pillar behind the observer; when set in 
motion it swings for several minutes without 
sensible acceleration, gaining one beat in 
about 54 upon a mean time clock. Its coin- 
cidences are taken for six or eight minutes in 
succession with the telephone tick and with 
the chronograph stroke alternately. The lag 
appears to vary very little from the amount 
O-lls. These appliances are considered an 
important addition to the Observatory,* and 
their arrangement upon the whole is satis- 
factory. The chief remaining difficulty is 
the current passing for the control of the 
town clocks and other controlled clocks in 
the Observatory. These cnrrents are very 
audible in the telephone, the:.h, of course, 
fully insulated from it. It is not 
possible to suppress them for many 
minutes together or the system of clocks 


9 The italics are ours.—Eb. W.W. 


would go wrong, but a switch upon the 
receiving table permits one to suppress them 
while one is attending, for example, to the 
coincidences with the Paris rhythmic signals. 
The fault will be cured when some of the 
circuits are re-wired. 


* The following examples will illustrate the 
character of the comparisons obtained from 
these signals, which are so arranged that one 
can derive from them the comparison of one's 
own clock with the adopted time of all parti- 
cipating observatories as sent out from Paris. 
After March 11th some alterations were made 
in the contact wheel ; from this date onwards 
the correction for lag has been applied ; for 
the earlier date it was not satisfactorily 
determined. 


WIRELESS OBSERVATIONS OF CLOCK CORRECTION, 
Paris-E pINBURGH. 


March. Secs. Observer March. Seca. Observer 
3 +0°12 J.S. 18 +010 J.S. 
5 :12 J.S. 19 08 Ј. 8. 
6 08 R.A.S,J.S. 20 10 R.A.S. 
7 12 Ј.8. 21 | J.S. 
9 16 J. 8. 23 16 J.S. 
10 12 В.А, 8. 24 ‘ll RAS. 
11 10 2.8. 25 17 J.8. 
12 07 К.А. 8. 27 ‘13 Ј. 8. 
13 10 Ј. 8. 28 15 RAS. 
14 10 RAS. 30 15 RAS. 
16 05 Ј. 8. 3l 14 J.S. 
17 08 R.A.S., Ј. 8 
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It will be noted that there is no sign in these 
of the personality of the observer. 

“ It is clear from these comparisons that the 
Paris time-vernier, with its apparent complete 
freedom from personality, must rank as one 
of the most precise and reliable of modern 
astronomical resources.* 

* The comparisons with the ordinary time 
signals sent out from Paris and Norddeich 
are naturally less precise, but they present 
some features of interest. Out of 30 times 
when the Paris signals were observed by 
both Mr. Storey and myself we have a mean 
discordance of -- 0:05, and similarly from 17 
observations of Norddeich --0:08 without 
any personality. If we eliminate the refer- 
ence to Edinburgh by subtracting the correc- 
tion as determined from the rhythmic signals, 
we obtain an equation from the Paris ordi- 
nary signals to the time of the rhythmic 
signals, and similarly from the Norddeich 


. The italics are ours, — Ep. W.W. 
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signals, as under. The time taken is from 
the mean of all observations by both ob- 
servers on each day. 


Date. Paris. — Norddeich. Date. Paris Norddeich. 
Feb. Secs. Secs. Mar. Sees. Secs. 
10 +°09 4098 12 — 10 —ll 
ll 4005 +15 13 —*10 — 14 
12 + `09 + `14 14 — ‘10 + `05 
13 + `03 + 14 15 + `06 413 
14 +02 403 16 TOT + `03 
15 + `07 + °03 17 + ‘04 *00 
16 +02 Tl 18 +°07 + °06 
17 407 404 19 410 +14 
25 — ‘05 — *07 20 `00 —*04 
26 —*12 —*12 21 4704 — “06 
27 —'13 —'10 22 + °06 — 
Mar. 23 +°03 — *04 
3 —*18 —*12 24 4-3 +08 
5 —'13 —'20 25 +`01 — “01 
6 — "05 — ']9 26 +10 — “04 
7 — '04 —'18 27 + ‘Il “00 
8 —'l4 —'16 28 +13 — 
9 +°07 — "08 29 410 — *06 
10 —'01 —'17 30 — "04 + `07 
11 — ‘08 —'13 31 — ‘02 —*]0 


From this it appears that each set of ordinary 
signals as recorded here shows a fluctuation 
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INTERIOR OF WIRELESS ROOM, EDINBUKGH OBSERVATORY. 


Our illustration shows the table with the receiving apparatus. 
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The induction coil is connected to 


the contact-maker of the clock. The chronograph on which the Observatory clocks register is ‘seen 
at the right-hand top corner. 
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running in amplitude to between one and 
two tenths of a second. 

“ Since May 28th the observed differences 
of time as given by the rhythmic signals 
between the Paris and Edinburgh clocks has 
been telegraphed to Paris on the following 
morning. 


d 


— — чыр 


The controlled clock pendulum with contact- 
maker attached. At each swing—i.e., each 
second—a tick is sent to the wireless operator. 


“It is well known that as soon as the 11.45 
p.m. time signals from Paris have been sent, 
they immediately send the times of the first 
and last signals of their rhvthmic set. These, 
compared with the times of their reception 
as observed with the Observatory clock, give 
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the difference Paris minus Edinburgh, the 
mean of the first and last signals being 
adopted. 

* Thus, the telegram sent on the morning of 
July 3186 read as follows: ' Observatoire 
Paris 15309, very good'—that is *To the 
Observatory Paris—Your time is "15 of a 
second later than Edinburgh” The last occa- 
sion on which we obtained stellar observation 
to check our clock was July 30th, and as & 
check to the receiver on the accuracy of 
the transmission the figure 9=the sum of 
the preceding four figures—14-5-r-34-0, the 
last two words indicating that the reception 
of the signals was ‘ very good.’ " 

The Report of the Astronomer Royal from 
Greenwich Observatory gives us the follow- 
ing information : 

'" An apparatus was set up on July 5th, 
1912, for the reception of the wireless time- 
signals from the Eiffel Tower and Norddeich. 
The signals have been constantly observed 
by Mr. Lewis and Mr. Bowyer since this date, 
the morning signals being observed each day 
(except Sundays). The night signals from 
the Eiffel Tower have been observed on 128 
and the rhythmic signals on 82 occasions. 
The night signals from Norddeich have been 
observed on 124 occasions. The morning 
signals from the Eiffel Tower were observed 
by both Mr. Lewis and Mr. Bowyer on 167 
days: there is a mean difference L-WB= 
—8066 in their times of observation 
with an accidental discordance of +58:06 
between the observers. Similarly in 
the receipt of the  Norddeich signals 
the two observers showed a mean personal 
difference L — WB = —s-0433 and a similar 
accidental discordance. Thus the ordinary 
signals are observed by either observer with 
a mean error of less than + 8°05. 

“ As regards the actual difference between 
the time sent out by the Eiffel Tower and 
that of the Greenwich 10 hour and 1 hour 
signals, from 184 observations Mr. Lewis 
makes the Eiffel Tower Signal 08:256 
late on Greenwich, and Mr. Bowyer, from 
234 observations, makes it 0s:313]late. Itis 
supposed that the difference is mainly due 
to the difference of personal errors of the 
Standard Observers at Paris and Greenwich. 
The mean discordance after allowing for thia 
constant difference is + 8°11. 

“The following table shows the actual 
differences found during Mav, the mean of 
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the two observers being taken after allow- 
ance for their constant differences : 


May Secs. May Secs. Мау Secs. May Secs. 
1 4035 9 +0°46 17 40 25 -- 
2 42 10 "39 18 ‘28 26 +03] 
3 "35 11 2 19 26 27 "33 
4 — 12 -— 20 :28 28 32 
5. 46 13 "35 21 “28 29 ‘21 
6 43 14 "32 22 :20 30 "37 
7 30 15 "18 23 ‘28 31 40 
8 34 16 13 24 :29 


EIFFEL TOWER. 


p 
— — — ЕРА — —— — 


No. of | Signal |Personal| Mean 
Observer. Obs. | lateon | Equa- | Discord- 
G.M.T. | tion. ance. 
secs. secs. secs, 
L. (Morn) i5 412 0:002 — +°110 
W. B. (Morn) .. | 539 044 - +114 
L.-W. B. .. - 375 | — *057 + `060 
Rhythmic Signals 175 ‘041 -- + 065 
W. B. (Night) .. 256 | ‘050 — +122 


Exterior of Greenwich Observatory. 


" The Norddeich signals are, according to 
160 observations of Mr. Lewis, 05:297 late 
on the Greenwich time signals and 08:340 
late according to 229 observations of 
Mr. Bowyer. Allowing for this there is an 
accidental discordance of + 08:23." 

The following year Mr. Maunder again 
referred to the time signals in the following 
terms : 

" The signals from the Eiffel Tower and 
Norddeich have been regularly received and 
compared with the Greenwich time. The 
results to 1914, May 10th, using the im- 
personal micrometer of the altazimuth as the 
standard for the personal equations of the 
Greenwich observers, are as follows : 


NORDDEICH, 
| | 
No. of | Signal |Personal| Mean 
Observer. Obs. | late on | Equa- | Discord- 
й | | G.M.T. | tion. апсе. 
Becs. | secs. Seca. 
L. (Morn).. .. , 336 07:016 -- + °225 
W. B. (Morn) | 526 060 | — + ‘209 
LE. o1 00. | = q ob] 43008 
Rhythmic Signals | — S SES — 
W. B. (Night) .. 242 062 =- 1:214 


“А ‘field set ' of Mr. S. G. Brown's relays 
and syphon recorder were obtained in 
March, and very satisfactory records have 
been obtained on twenty-five occasions." 

The Astronomer Royal's remarks concern- 
ing Norddeich are at the present minute 
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particularly interesting, not to say pathetic. 
The events of the past few weeks have made 
a great difference in the status quo of this 
important station. There is no time for 
time signals, and what was once the dissemi- 
nator of valuable and accurate information 
is, under the present jurisdiction of the War 
Lord and his minions, an instrument for the 
publication of questionable information and 
reports of what Mr. Punch jocularly terms 
“ wireless victories.” 


But this is in parentheses. To conclude in 
all seriousness, it will be seen by the above 
reports that much 
valuable attention 
has been given to 
the question of time 
signals, and there is 
every reason to be- 
lieve that in the 
future interest in this 
subject will not only 
continue at the same 
high level, but will 
be augmented until 
we shall reach a very 
high perfection in 
this branch of our рео- 
graphical economy. 
The general public 
will never be aware 
of the great influence 
which it has already 
asserted апа will 
continue to assert 
over public affairs. 
But that does not 
matter; the work will 
continueall the same, 55 
for like all good 
things the virtue of it is its own reward. 
Only this state of affairs urges us to the 
philosophical reflection that we do not 
appreciate, often we do not even realise, 
the benefits which it is our lot to enjoy. 


Instruction in Wireless Telegraphy. 
An ANNOUNCEMENT. 


N the September issue of this magazine 
IE announced the postponement of the 
articles of Instruction in Wireless Tele- 
graphy. At the same time we expressed 
our hope that the series would shortlv be 


The Wireless Apparatusiat Greenwich 
Observatory. .` - т, 
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recommenced. Up to the present this has 
been impossible, but in the December issue 
we shall include the fifth of the series, and 
we have hope that henceforth they will 
appear without intermission month by 
month. 


This series, it will be remembered, com- 
menced in the May issue, and as they are 
of considerable importance we advise all 
students interested in the subject to give 
them due attention. Never was there a 
timé when wireless knowledge could be 
more usefully employed. The nation 

has need of all her 

wireless operators, 
and those who can 
` obtain a Certificate 
of Proficiency in the 
subject become of 
immense value to 
the State, not 

necessarily as a 

active community 

but certainly as a 

reserve force on 

whom she can rely 
if need be. It has 
been the aim of the 

Marconi Company to 

give every encour- 

agement to enthu- 
siastic students, and 
with this end in view 
they, last year, 
arranged competi- 
tive examinations in 
wireless telegraphy, 
and, as a further en- 
couragement, offered 
prizes to the most 
efficient. The response they received was 
so gratifving that they determined to renew 
their offer, and an announcement to this 
effect was made in the August number of 
THE WIRELESS WorLD. All who are anxious 
to avail themselves of this offer are advised 
to read carefully through this announce- 
ment. They will find that the competitions 
are open not only to the former groups of 
competitors, but also to members of recog- 
nised wireless societies, clubs or associations, 
and to Colonial boy scouts. Already we 
have received appreciations of this announce- 
ment, and the keenness evinced is a credit 
to the manhood and youth of Great Britain, 
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Farmers and Wireless. 


A Scheme to Banish Isolation. 


districts of Australia have long been 


Е residing in the isolated 


handicapped by the lack of means of . 


swift communication with the outside world. 
Far from towns, they are often compelled 
to put up with inconvenient and sometimes 
dangerous delay in the satisfying of wants 
or necessities. An interesting suggestion for 
a remedy for this state of affairs has been 
made by Mr. W. King Witt, vice-president 
of the Wireless Institute of Victoria. Mr. 
Witt, during a recent tour in central Gipps- 
land, was impressed by the isolation of the 
farmers, and he points out that the terrors 
and disadvantages of loneliness might be 
greatly reduced by the use of wireless 
telegraphy. 

The establishment of such a system, 
linking up the scattered homesteads of the 
country, would certainly be a boon to the 
farmers. Cut off as they are, a crisis such 
as may be caused by sudden illness finds 
them helpless, and in those cases where 
medical help is wanted urgently, and life is 
ebbing away, precious time must often be 
taken up by weary journeys to the nearest 
township or the nearest telegraph station. 
A means of communication would do away 
with the pain and anxiety of a dusty, frantic 
gallop for help. It would halve the time of 
waiting, and double, perhaps, a suflerer's 
chance of life. For ordinary purposes, too, 
wireless telegraphy could prove of the 
greatest assistance to the agriculturist. 
Moments arrive when farming requisites are 
in urgent demand— spare parts for broken 
machines, perhaps ; or perhaps the housewife 
would like a fresh supply of some domestic 
requirement in the shortest possible time. 
At present a weary journey may have to 
be faced in order to give the order, and time 
is necessarily wasted. Farmers themselves 
realise this keenly, and there has been in 
some districts a strenuous demand for the 
installation of a telephone system providing 
speedy communication with the nearest 
town. But it has been pointed out by the 
Postmaster-General that the idea is im- 


practicable, on account both of the difficulty 
and expense of erection and of the negligible 
revenue that would accrue. 

A cheap and practical substitute, then, 
is provided by a wireless telegraphy system 
run upon the lines suggested by Mr. Witt 
in the Melbourne Age. Persons requiring 
the service would organise themselves into 
a co-operative body, subscribing to a fund 
which would provide a wireless station for 
each member and a central station at the 
nearest town, where an operator would be 
on duty. The extra cost of the erection of 
mast, aerial, and assembling of instruments 
would depend upon the ability of the erector, 
and it is suggested that a trained operator 
might be employed at the commencement to 
get things into working order. The matter 
of supply could be dealt with by having at 
the central station a small plant for charging 
accumulators. The participants in the 
scheme would then have to learn to use the 
telegraph. That done, the farmer, or one 
of his employees, would be in a position 
instantly to communicate, through the wire- 
less chain, with the nearest town and the 
central station. Mr. Witt suggests that the 
Postmaster-General might be asked to license 
stations operating under this scheme under 
the same conditions as experimental stations. 
It would save the country trouble and 
expense, and it would be a blessing to the 
isolated inhabitants. 

In illness or emergency of any description 
it would only be necessary for the farmer 
to seat himself at his instrument and tap 
out with the key before him his cry for help 
or his order for a new cultivator. From 
the transmitter the waves would flash like 
ripples in the ether, to be gathered in by the 
cobweb of wires at the central station ; and 
in half the time that would ordinarily be 
taken help would be at hand, or the new 
machine on the road. And, maybe, in the 
evenings the wireless would crackle busily 
with private gossip or invitations from one 
to another to “ соте round and see us." 
Thus would loneliness be banished. 
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Aerials and their Radiation 


Waveforms. VII. 


By H. M. DOWSETT. 


LAIN AERIAL.—Plain aerial is a 
po known and used for many vears 

by English.speaking wireless engineers 
and operators and by many foreign engineers 
to denote the setting up of radiation oscil- 
lations in an aerial by directly charging it 
as a condenser, and discharging it to earth 
by means of a spark. 

It is used in the “ International Radio- 
telegraphic Convention," 1912, and in the 
British Post Office “ Handbook for Wireless 
Telegraph Operators," yet it has not found 
its way into any leading text book. 

Plain aerial transmission came into being 
on the first occasion Commendatore Marconi 
used a vertical wire as radiator attached to 
one side of his spark discharger, and earthed 
the other side. It has since played a tre- 


mendous part in the development of wire- 
less. Yet its method of operation has been 
little understood. Text book diagrams of 
radiation from an aerial having a spark gap 
in it usually show tuned wave radiation, 
not plain aerial.* 

The author's conception of plain aerial is 
developed and illustrated herewith. 

Fig. 1 shows a vertical section through 
the field of electric strain on an aerial having 
a static charge, the sense of the strain being 
indicated by arrow heads. The broken 
lines starting from the aerial indicate the 
strain lines which start in the plane of the 
Telegraphy and Telephony,” 1910. p. 408, Figs, 22 and 23. 


G. W. Pierce, " Principles of Wireless 'Telegraphy,” 
1910, p. 124, Fig. 90 


Fig, 2. Fig. 3. 


section, but bend round and reach the earth 
outside the section. 

The aerial is separated from earth by a 
spark gap—not shown. Its capacity is 
supposed to be negligible. This simplifies 
the construction of the diagrams to follow, 
without affecting the general results. Now 
it has long been recognised in alternating 
current work that a wave form which has 
not a true sine wave character—which is, 
for instance, humped or square—can be 
resolved into several component harmonic 
waves, each of them a true sine wave. Then 
suppose we consider the static charged 
aerial at the moment of its discharge from 
this standpoint. 

The potential in the aerial has a square 
wave-form. Then every part of the aerial 
—as the effect of the discharge travels up- 
wards—can be considered as the seat of the 


Fig. 4. Fig. 5. 
antinode of a wave which is set free at the 
instant the potential at that place com- 
mences to fall. There is no limitation of 
the waves set free to the harmonics of the 
natural period of the aerial, for, during the 
discharge, at every point of the aerial there 
is an instant when there 1s no current flow, 
while at the same instant current is flowing 
at the spark gap. Figs. 2 to 10 illustrate 
the development of the discharge in general, 
the radiation from one side only of the 
aerial being shown, omitting for the moment 
the consideration of that part of the dis- 
charge which leaves tle aerial as harmonics. 

In Fig. 2 the discharge has travelled up 
one-quarter the length of the aerial, and is 
setting free a wave of tlie natural period of 
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this length of aerial. At the same instant 
the field of electric strain between aerial and 
earth and above this wave is identical with 
the field shown in Fig. 1, but it is omitted 
in Fig. 2 and the diagrams which follow 
to simplify them. 

In Fig. 3 the discharge is just being felt 
half-way up the aerial. But the front of 
the wave set free one-quarter the way up 
has expanded outwards and upwards, and 
has kept pace with the discharge impulse, 


Fig. 7. 


Fig. 8. 


so that at the instant the wave is set free 
from half the aerial its front coincides with 
that from one-quarter the aerial. This is 
indicated by the two arrows on the wave- 
front. The potential, therefore, of the 
wave front increases as the discharge pro- 
ceeds. 

Fig. 4 in a similar manner shows the 
discharge impulse at a point three-quarters 
up the aerial, where it is setting free a wave 
corresponding to that length, which in its 
turn has its front superposed by the quarter 
and half aerial waves—indicated by the 
three arrow heads—the potential being 
correspondingly augmented. But a new 
feature makes its appearance in Fig. 4. The 
reflex of the first quarter aerial wave set 
free has now charged the aerial in the 
reverse sense, one-quarter the way up. 
What is 16 to do next ? There is nothing to 
stop the charging current from proceeding 
further, no reflected wave of the same 
period returning down the aerial to assist 
in creating a standing quarter-aerial wave. 
The charging current of the reflex quarter 
wave, therefore, does proceed further, and 
as shown in Figs. 5, 6, 7 and 8, it is not 
stopped until it reaches the top of the 
aerial, its tendency to break away with its 
original frequency, however, checked, as the 
aerial cannot resonate to its period. From 
there in due time it returns, and therefore 
it degenerates from a wave whose length is 


Fig. 9. 
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determined by quarter the length of the 
aerial to a wave determined by the whole 
length of the aerial—the fundamental—and 
this degenerate wave lags 45° behind the 
first fundamental wave sent off by the 
aerial. 

But this is anticipating the development 
shown in the diagrams. Let us go back to 
Fig. 5. Fig. 5 shows the field of electric 
strain at the instant the discharge impulse 
reaches the top of the aerial—when it sets 
free the fundamental, with 
its wave-front superposed by 
the wave-front of the quarter, 
half and three-quarter aerial 
waves which accompanied 
and kept pace with the dis- 
charge impulse. It shows 
also the wave-backs of the 
quarter aerial wave, half 
aerial wave and three-quarter 
aerial wave in different stages 
of freedom expanding from the aerial. 
And lastly the further expansion of the 
quarter aerial reflex wave which is changing 
its wave length. 

Fig. 7 is of interest, as it shows this reflex 
wave at the instant it is leaving the aerial 
as a fundamental wave. 

Fig. 9 shows the first fundamental at the 
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Fig. 10. 


instant it is clear of the aerial, comprising 
within its period waves of all other shorter 
periods—for the quarter, half and three- 
quarter aerial waves whose generation has 
been described, were taken as representative 
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of waves set free from every length of the 
aeria] measured from the spark gap. 

And following this first fundamental— 
seen more clearly in Fig. 10—is а succession 
of other much weaker fundamentals, the 
reflexes of the shorter-period waves, out of 


Fig. 


step with each other and the main funda- 
mental. For convenience of reference the 
original fundamental wave with its reflex 
has been lined in heavier than the rest, and 
everv original wave has been given the 
same type of broken line as its own reflex. 

The development of the radiation of any 


Fig. 


single wave which is not a harmonic of the 
aerial is shown clearly in Fig. 11. 

But what of the harmonics ? Аз the aerial 
when sparking is earthed, the harmonics will 
consist of all frequencies which are odd 
multiples of the fundamental, frequencies 
of three, five, seven times, etc. 
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Typical harmonic radiation is shown in 
Figs. 12 and 13. Fig. 12 gives the expansion 
of the wave of triple frequency, and Fig. 13 
the expansion of the wave of five times the 
frequency. 

When a wave is set free from one-third 
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the length of the aerial, Fig. 12 (a), the first 
stage of its expansion does not differ from 
the first stage of every other wave, Fig.12 (b). 
Its reflex also does not stop at one-third the 
length up the aerial, Fig. 12 (c), but flows 
up higher without breaking away. When 
however, it reaches the top of the aerial, 


12. 


Fig. 12 (d), and can go no further, another 
wave has at that instant reached one-third 
the way up, and its antinode therefore 
occurs at the same position in the aerial as 
did the antinode of the original wave at 
the moment it broke away. 

Further progress up the aerial being 
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stopped at the same instant for all wave 
energy in the aerial, there is a simultaneous 
break away into space of the wave from 
both antinodes, ending at the position of 
the wave nodes. This is shown in Fig. 12 (e). 
The whole aerial thus being set oscillating 
to a harmonic, continues to oscillate, the 
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Fig. 14. 


top part of the aerial with its own energy, 
and the bottom part with its own energy— 
there is no flow as in the previous operation 
of wave energy from the bottom to the top 
of the aerial. The growth of the new double 
wave which results is shown in Fig. 12 (f), 
and Fig. 12 (g) shows it getting away into 
space. 

All remaining waves in the same wave 
train will have this new character. Fig. 13 (h), 
for instance, shows the radiation of two 
double waves of the type last described. the 
harmonic in this case having five times the 
frequency of the fundamental. 

Then to complete Fig. 10 one must 
imagine the wave trains of the harmonics 
to be superposed on the wave trains shown. 
This has not been done for the sake of 
clearness. 

A general description of plain 
radiation may be given as follows : 

(1) The first fundamental wave radiated 
comprises within its period earth-bound 
waves of all periods up to that of the funda- 
mental. 

(2) The wavefront of the first funda- 
mental is superposed by the wavefronts of 
all other waves set free by the aerial, 
whether harmonics or not, and its potential 
is considerably increased thereby. 

(3) The reflex waves which follow, except 
those due to harmonics, are all earth-bound 
fundamental waves, out of phase with the 
main fundamental. 

(4) The first reflex waves of harmonics 
are earth-bound harmonics, the second and 
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following reflexes are harmonic groups 
which are part earth bound and part free 
Waves. 

The behaviour of such free waves has 
already been fully discussed.* 

What are the relative strengths of the 
waves sent off by plain aerial, and what is 
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the final character of their resultant travel- 
ling along the earth's surface ? 

Let P L, Fig. 14, represent the aerial, 
charged to a potential of, say, 20 units. 

Draw the potential sine curve of the 
fundamental oscillation, P1, by means of a 
quadrant of radius 20, Fig. 14a, projecting 
the sines of the various angles obtained 
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Fig. 15. 


therefrom, to their corresponding phase 
positions on the aerial, P L, and joining up 
the points so found. 

Now the potential on the aerial before 
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discharge is the same at all points—20 
units. But at seven-eighths the aerial 
length, the sine curve of the fundamental 
is 0-4 units less than 20. Then 0-4 units 
must be the amplitude of the bunch of waves 
of which the seven-eighths aerial wave is a 
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mean. Draw in the sine curve, § P, adding 
this additional amplitude to the funda- 
mental. 

At three-quarters the aerial length the 
sum of these amplitudes is 1:11 below 20. 
Then the amplitude of the waves of which the 
three-quarter aerial wave is the mean must 
be 1:11 units. Draw in the sine curve, 2 P, 
adding this additional amplitude to that of 
the fundamental, and seven-eighths aerial 
waves, and find as before by what amount 
the resultant at five-eighths the aerial 
length is less than 20 units. 

lf this process is continued until the foot 
of the aerial is reached we arrive at the 
result shown in the full line curve, Fig. 15. 

This curve shows that the shorter the 
waves sent off by plain aerial compared with 
fundamental, the greater their amplitude, the 
maximum amplitude being obtained from the 
minimum wave leaving the foot of the aerial 
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which has the same potential as the funda- 
menlal. The values thus obtained are the 
amplitudes shown in the first part of the 
potential wave curve, Fig. 16, reading from 
the right. The calculated check values are 
given in Table I. 

The minimum wave and the 
maximum wave--Pl, the funda- 
mental—-have the same amplitude, 
and their fronts coincide. The 
wave, Pl, has an amplitude of 
8:49 units, and its front coir- 
cides with Pl. The wave, P}, 
las an amplitude of 5:24, and its 
front also coincides with P1, and 
so on with all the waves. 

The first half oscillation. along 
the earth completed—correspond- 
ing to a complete wave in space 
— the periods of all the waves with the 
exception of the harmonics change to that 
of the fundamental in the manner already 
described. 

If it is assumed that no energy is lost in the 
first half oscillation, the second half oscil- 
lation at the new period will contain an 
equal amount of wave energy, but it will 
now be spread over the whole aerial instead 
of only part of it. 

This will result in the maximum potential 
of the new period wave being lower than 
that of the old period wave. 

Let K,=capacity of jth aerial length, 
generating one of the original waves, 

V; = maximum potential of original wave, 

K,=capacity of the whole of the aerial, 

and V,—maximum potential of reflex 
wave. 


Then V,= Vi e 
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The ratio of the capacities in this formula 
is the same as the ratio of the aerial lengths 
generating the two waves; the values of V, 
corresponding to the original waves Pj, Py, 
etc., can therefore be easily obtained. 

They are given in Table II. and in the 
dotted line curve Fig. 15, and again in 
Fig. 16, being the values of the maximum 
amplitudes in the second and succeed- 
ing half oscillations reading from the 
right. 

This accounts for the greater part of the 
energy radiated by plain aerial. The small 
part due to harmonic radiation 
can be treated in exactly the same 
way. The strength of each initial 
wave can be obtained from the full 
line curve, Fig. 15, as before. The 
energy of the reflex wave distri- 
butes itself over the whole of the 
aerial instead of only over the 
orginal part, and therefore the 
maximum potential is reduced cor- 
respondingly, and can be obtained ~ 
from the formula 
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The sum of the wave potentials in Fig. 16 is 
given in the plain curve, Fig. 17. The 
harmonics will cause the plain curve to be 
rippled. The effect of the harmonics of 
three and five times the fundamental 
frequency is shown dotted. 

Finally, the tops of this resultant curve 
along the earth's surface suffer the usual 
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mutilation due to earth absorption of the 
backs of the waves.T 

The potential curve in space above the 
earth's surface requires special treatment 
owing to the existence of the free harmonic 
waves. As, however, the harmonics 
are comparatively weak, they can 
only affect the main result to a small 
extent. Speaking generally, the 
potential measured to any base line |. 
originating on the aerial, but extend- 
ing into space above the earth,will be 
similar to Fig. 14 but flatter, and the 
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ripples due to harmonics will be more distinct 
or less distinct than on the earth according 
to the elevation and gradient of the base line. 


f THE WIRELESS WORLD, June, 1914, p. 151; August, 
1914, p. 293. 


TABLE 2. 


Length of aerial | Length of aerial | 
generating original wave. generating reflex wave. | 


| 


| 


К, | K, | 
1 1 
f 1 | 
} | 1 | 
5 1 
1 | 1 | 
3 1 
| | І | 
| | 1 | 
1/16 | 1 
1/40 | 1 
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Amplitude original Amplitude reflex 


wave. wave. 
у, | 2v. Kx 
V, V. k 
20-0 20-0 
0-4 0:37 
111 0-96 
1-97 | 1:56 
2-16 1:95 
3-73 | 2.28 
5.34 | 2-67 
8-42 | 2.98 
11:5 2.87 
14-7 2.10 
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The Care and Operation of 
Diesel Oil Engines. * 


T is not intended in this article to go into 
[= theoretical side of Diesel engines, 

that part being well attended to by de- 
signers and engine builders. The following 
remarks are intended primarily for men in 
charge of stations where these engines are 
installed. 

The main advantage of Diesel engines over 
other oil engines is the fact that most crude 
oils can be burnt in them without having to 
undergo any refining process. The action 
of the engine is as follows : Air is drawn in on 
the down stroke and is compressed on the up 
stroke. At the top of the stroke the fuel is 
blown in by compressed air at a pressure of 
about 900 lbs. per sq. in. The air having 
already been compressed to a pressure of 
about 800 Ibs. per sq. in., is at a temperature 
sufficiently high to vaporise the blown-in 
fuel and the gas thus formed burns steadily 
on the down stroke. The exhaust takes 
place in the ordinary way, thus completing 
the cycle of operations. 

The engine is started up by means of com- 
pressed air, which is sent out with the engine 
insteel bottles. Since the amount of air sent 
out with each engine is limited (probably 
sufficient to start up the engine twice), it is 
essential that the engine should run for at 
least twenty minutes the first time it is 
started up, or long enough to pump up the 
starting bottles with compressed air. 

The following remarks may help to reduce 
the non-starting factors to a minimum. In 
the first place, of course, all bearings should 
be attended to. Although the engine will be 
working on crude oil in the ordinary way, it 
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is best when first starting up to use рагай, 
especially in cold climates. This at once 
does away with the chance of the fuel not 
reaching the injection valve, and hence the 
engine gets fuel on the first, or at least on the 
second, working stroke. Also the paraffin is 
more easily vaporised than crude oil. The 
last point where the fuel can be observed to 
be running freely is at the distribution box. 
This should be flooded and the oil run 
through to get rid of any possible air locks. 

Care should be taken to see that all joints 
are screwed up tight on the pipes connecting 
the starting bottles with the engine ; other- 
wise, the engine may fail to start, as all the air 
that the bottle can supply is required during 
the first few strokes of the engine. 

The first thing to do after the engine is 
started up and running well is to pump up 
the starting bottles to a pressure of at least 
600 lbs. per sq. in., thereby providing air in 
case the engine has to be shut down quickly 
should it run hot or any mechanical trouble 
develop. This precaution has often been 
overlooked, with the result that if the plant is 
situated in a place where transport is difficult 
it has not been possible to start up the engine 
again for a long period. If for any reason 
the engine fails to start after the first fifteen 
revolutions, the air supply from the starting 
bottle should be shut off at once, thus leaving 
sufficient pressure in the bottle to make a 
fresh start. If the plant is situated in a cold 
climate, the circulating water should be shut 
off during the starting period, care being 
taken, however, that the cylinder jackets are 
completely full of water. Once the engine is 
under way the cooling water should be 
flowing at such a rate as to discharge at the 
outlet pipe at the proper temperature. The 
actual rate of flow, of course, depends upon 
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the initial temperature and upon the load 
the engine is taking. 

Providing the engine is running well, crude 
oil should be substituted for the paraffin 
which was first used to start up, at the same 
time increasing the injection pressure. This 
increase of pressure 1з necessary, as the crude 
oil is more difficult to split up than the 
paraffin. 

General Method of Starting Up. 

The operations should be carried out in the 
following order :— 

(1) Note that the cam levers are in the 
proper starting position. 

(2) Flood the distribution box. It is 
always well to start up on paraffin if prac- 
ticable. See that the distribution box valve 
is in the right position. 

(3) Release the exhaust valve levers and 
make sure that the valves lift properly, 
using the bar provided for that purpose. 
Should it be found that they are sticking at 
all, lubricate with paraffin and not oil. 

(4) Set the regulator in the starting posi- 
tion, care being taken not to mistake the 
full load position for this. In the full load 
position the engine will not get sufficient oil 
for starting. 

(5) Open all oilers and circulating valves. 
On large engines the oilers should be opened 
at least fifteen minutes before starting. 

(6) Note particularly if the governor is 
screwed down, in order that it may have no 
effect on the oil supply at the commencement. 

(7) Blow off any water which may be in 
the air vessels. 

(8) Open the middle valve on the bottle 
supplying air for the injection of the fuel. 
The pressure in this bottle should be at least 
600 lbs. per sq. in. Should this pressure 
happen to be down, it must be raised by con- 
necting the bottle to one of the starting 
bottles. 

(9) Connect up the running bottle with 
the starting bottle by opening the right and 
left hand valves. This operation should be 
carried out as quickly as possible. 

(10) Open the starting valve, and after the 
engine flywheel has made about eight revolu- 
tions, put the cam levers in the running 
position. As soon as the engine fires shut 
the starting valve and put the oil regulator 
in the “ no load " position. At once note the 
speed of the engine and regulate accordingly 
on the governor. 


501 


(11) Open the air regulators on the com- 
pressors and pump up the air bottles to 
about 950 lbs. persq. in. When this pressure 
is reached the regulators should be closed so 
that only a sufficient supply of air is obtained 
to keep up the pressure in the running bottle. 
After this the starting bottles should be dis- 
connected from the pumps and blown down 
to 900 lbs. per sq. in. in order to get rid of 
condensed water. 

If the engine is not to be put on full load 
right away the cam levers should be put in 
the second notch. Do not forget to regulate 
the cooling water so that the outlet tempera- 
ture is about 140 degrees Fahrenheit. Par- 
ticularly note that the oil supply to the high 
pressure side of the compressors is running. 
The remedy for a smoky exhaust is found 
in the regulation of the injection pressure. 

Running of the Engine. 

The injection pressure should be adjusted 
according to the load, and when making, this 
adjustment the exhaust should be noted, the 
best results being obtained when the exhaust 
Is quite clear. 

The injection pressure varies from about 
600 lbs. per sq. in. at light load to about 900 
lbs. per sq. in. at full load. 

The exhaust valves should be lubricated 
with paraffin about every hour, one or two 
drops being quite sufficient. 

The cooling water should be carefully 
watched during the first half hour's run and 
adjusted as the engine warms up. 

When shutting down, the following points 
require attention :— 

(1) Note if the pressure in the starting 
bottles is well up and the water blown off. 

(2) Be careful not to close the valve which 
supplies air to the running bottle until the 
engine has come to rest. 

(3) As the engine slows down the catches 
should be put up so that the exhaust valves 
are left open when the engine has stopped. 

(4) Leave the flywheel in the position for 
starting—t.e., with the crank just over the 
dead centre. 

(5) Open the blow-off cocks on the air 
pumps and blow any out of the supply pipes. 

The above is only offered as a help in the 
running of Diesel engines. 

The makers' directions should, of course, 
always be followed, as the temperaturesof the 
cooling water and the injection pressures 
vary with diflerent makes. ION... 
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Pacific Wireless Chain. 


Opening of the First Stations. 


Notable Messages. 


N important link in the trans-Pacifie 
A "= chain has been forged with 

the opening of the Marconi high- 
power wireless stations at San Francisco and 
Honolulu. This is an event of world-wide 
importance, signalising as it does a further 
advance in the commercial development of 
wireless telegraphy by bringing that means 
of communication within range of a con- 
siderably increased number of users of the 
world’s telegraphs, to whom the reduction 
in cost which the wireless service makes 
possible (in addition to its other advantages) 
is a matter of no small moment. 

The restrictions of censorship have 
had the effect of increasing the cost of 
cabling at a time when commercial com- 
munication by telegraph has been appre- 
ciably stimulated in the endeavour of 
British manufacturers and merchants to 
profit by the industrial collapse in conti- 
nental Europe, and the facilities offered by 
wireless have, therefore, eugaged very wide 
attention. Of the Marconi trans-Atlantic 
service, which has been in successful opera- 
tion for many years, it 1s only necessary to 
point to the relief which it is able to offer 
business firms suddenly confronted with 
increased telegraphic expenditure, bv effect- 
ing a saving of 33} per cent. of their cable 
bill, the rate being 8d. per word as compared 
with 1s. per word by cable. 

It should be mentioned that the Marconi 
Atlantic deferred night and week-end 
letter services to Canada and the United 
States have not at any time since the out- 
break of war been suspended. Messages by 
any telegraph service are still subject to 
Government censorship and possible delay, 
but there is now no reason to believe that 
these conditions will to any appreciable 
extent affect. the speedy transmission of 
messages " Vid Marconi.” 

The new Pacific service inaugurated by 
the company will interest many business 


firms in this country. The wireless rate 
from Great Britain is 2s. 3d. per word, 
representing a reduction of 9d. per word 
as compared with the existing rate vid the 
cables. The beneficial effect of competition 
by the wireless company is, therefore, 
plainly evident. In order to take advantage 
of this new and cheapest means of com- 
munication, messages must be handed in at 
Marconi House, Strand, or if handed to the 
Post Office telegraph offices must be routed 
“Vid Marconi," these two words being sent 
Íree of charge. 

The new service will be described more 
fully in an early number of THE WIRELESS 
WonLp. It forms a link in a cham which 
will eventually reach from the United 
Stutes of America to the Philippines and 
Japan. The Honolulu station stands on 
a broad stretch of land which slopes down 
towards the sea from the south-western 
base of the Koko crater, and in time it will 
serve as a relay for the transmission of 
messages from the Pacific coast of America 
to the Orient. The station is duplex, 
that at Koko Head being used for receiving, 
and at Kahuku, 50 miles distant, being used 
for transmitting. At Koko Head five masts, 
each 320 ft. high and 1,000 ft. apart in a 
straight line, carry the aerial used for commu- 
nication with San Francisco; six other 
masts, each 450 ft. high and 1,000 ft. apart, 
are being erected for carrying the Yokohama 
acrial. The transmitting station at Kahuku 
has three steam-driven generators, each 
of 500 h.p., one for working to the Pacific 
Coast stations, one for working with 
Japan, and a third fur emergency use. The 
latter may be used for working either way, 
both to the coast and to the Orient, and will 
be installed in such à manner that in case of 
a breakdown of the power apparatus the 
spare set may be quickly substituted, and 
thus prevent any delay in the handling of 
the traflic. 
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For working to San Francisco 32 aerials 
each about a mile in length are supported 
300) ft. above the ground by means of a 
double row of masts, of which there are 12 
in all. A similar arrangement of aerials 
of somewhat greater length, supported by 
14 masts each 450 ft. high, will be used for 
working with Japan. The completion of 
the Marconi station on the Hawaiian 
Islands marks the beginning of a new era 
in wireless communication between the 
islands and the outside world. 

The new service on September 24th 
was formally inaugurated, and it is appro- 
priate that the first message by wireless 
from San Francisco to Honolulu should be 
from the President of the United States 
of America, which was addressed to the 
Governor of Hawaii and read as follows: 

“ The White House, Sept. 24. 

“ To the Governor of Hawaii: 

“ May God bind the nations together in 
thought. and purpose and lasting peace. 

“ Wooprow Wisox." 

The next message was from the Secretary 
of the War Garrison to Major-General 
Wm. H. Carter, U.S.A., commanding the 
troops in Hawaii, who said : 

“ I wish to extend my heartiest greetings 
to the people of Hawaii on this our first 
opportunity for direct communication by 
the most modern means.  — 

‘ This occasion merely serves to empha- 
size the close ties that will always bind the 
people of this country to our fellow-citizens 
in Hawaii, and I feel sure that it will 
result in further increasing the present. 
well-deserved prosperity of that beautiful 
island." 

Then followed a message front Mr. 
Josephus Daniels, Secretary to the United 
States Navy : 

“ Through the courtesy of the Marconi 
Company I have the pleasure of sending 
as my first communication. over the 
new radio circuit between California and 
Hawaii my congratulations to the Gover- 
nor and the people of Hawai on the 
establishment of this new means of com- 
munication, which will promote our co- 
ordination of effort and unity of endeavour 
and bring the people of the territory into 
still closer relationship with their fellow- 
citizens on the mainland." 

To Dr. Montague Cook, Mr. Wm. C. 


Redfield, Secretary of Commerce, telegraphed 
as follows : 

* Remembering pleasantly brief visit at 
your home fall 1910, permit me express 
my hope opening wireless telegraph 
with Honolulu will unite friends more 
closely and permit frequent renewals 
delightful meetings.” 

The Governor of Hawai, replying by 
wireless ќо President Wilson's message 
of the same day (September 24th) said : 


“ With time and distance annihilated 
and space subdued through wireless 
triumphs and impulse the territory of 
Hawaii conveys its greetings, profound 
respect, and sympathy to Woodrow 
Wilson, President of the United States, 
as he so earnestly seeks the blessing of 
peace and good will for all men and 
all nations. 

(Signed). 

Greetings were also exchanged between the 
Mavors of San Francisco and Honolulu. The 
former, in reply to a greeting from the Mayor 
of Honolulu, said : 

“Your cordial message has been re- 
ceived by me in the operating room of 
the Marconi Wireless Company at Bolinas, 
and with me, a large delegation of San 
Franciscans. We are the guests to-day 
of the Marconi Company, witnessing the 
inauguration of their new wireless service 
with our neighbours in Hawai. We send 
vou hearty greetings, and join with you 
in wishing success to this new enterprise, 
which benefits us all. Aloha from San 
Francisco to Honolulu, to which I add 
my personal regard to you. 

(Signed). JAMES ROLPH, JUN., 
" Mayor.” 

A party of prominent business inen and 
others were shown over the San Francisco 
station, and after a close inspection of the 
plant and apparatus, the Mayor of the 
city, Introduced to the company by Mr. R. P. 
Schwerin, Vice-President and General Mana- 
ger of the Pacific Mail Steamship Company, 
in a brief speech referred to the advantages 
of the new Marconi service to the world at 
large and California and Honolulu in par- 
ticular. He accorded a vote of thanks to 
the Marcont Wireless Telegraph Company 
of America and wished them success 1n their 
new undertaking. 


L. E. Pinxuamn.” 
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Wireless Hints 


How to clear an Aerial. 


Digitized by Google 


WAR NOTES. 


By Our Special Irrespondent. 

The Official Press Bureau takes no responsi- 
bility for the accuracy of the information given 
below. 

From the Front 
and other Places, 
October 28th. 

Considerable sparking is reported at the 

points of contact between the two armies. 
* * * 

One of the latest wounded to arrive from 
the front is an army telegraphist who stuck 
to his post six hours trying to send 
“ Przemysl.” 

* * * 

It is rumoured in Paris that the German 
spark will shortly be very effectively 
quenched. 

* * * 

Chorus of French field stations to German 
ditto: “ You made us jamb you, and we 
didn't want to do it!” 

* * * 

I understand that the Kaiser has pre- 
sented each of the wireless telegraphists 
employed in sending out the German 
official wireless news with a signed copy of 
Baron Munchausen's Tales. 

* * * 

The German General Staff has issued an 
order prohibiting the reception of any 
atmospherics apparently originating in 
British territory. 

* * * 

A considerable “ liveliness " was recently 
evident in the North Sea when a bluejacket 
sat on the aerial lead-in during transmission. 

* * * 

And although the message sent was in 
code, the bluejacket’s remarks were in very 
plain language. 

* * * 

The German imperial wireless chain now 

consists of a series of missing links. 


* * * 
And a station in África was the first ToGo. 
* * * 


From the Wolff Bureau and as a reason 
why Rheims Cathedral was bombarded, we 
are anxiously awaiting the statement that 
the cathedral was being used as a high-power 
wireless station. 

* * * 

But perhaps the Wolff Bureau fears it has 

called ** wolf " too often. 
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A correspondent who shall be nameless 
(good job for him!) suggests that as the 
Germans are encouraging their troops with 
German bands, our regiments might well 
carry multiple tuners. 

* * * 

For which statement he has been awarded 
a torn copy of THE WiRELESS WORLD, for 
the feeblest joke of the war. 

a * * 

We see from the daily Press that a priest 
in Italy has invented a pocket wireless 
apparatus which can receive from long 
distances without an aerial It is very 
comforting to think that even in war times 
this fortnightly invention can still be kept 
going merrily. 

* * * 

It is one of the disadvantages of a crystal 
detector that the explosion of a shrapnel 
shell within a few yards is liable to put it 
seriously out of adjustment. 

* * * 

The call letters of most German vessels 
begin with “D,” and so do most of the names 
we call the German people. 

* * 


The higher branches of wireless: Operat- 
ing in a Zeppelin. 
* * * 
Reports from France indicate that the 
German officers are fond of raiding wine 
cellars and drinking champagne, which 
reminds us that the theory of damping has 
engaged attention in Germany for some 
years. ————— 


The closing by the Postmaster-General 
of amateur wireless stations necessitated by 
the war has resulted in several amusing 
contretemps, Thus, according to St. Martin's- 
le-Grand, one man who was reported to have 


а wireless aerial on his premises naively 


explained that of the wires alluded to, one 
was a clothes line, and the other had been 
erected as a perch for birds. А second 
suspected aerial proved, on investigation, 
to be a bundle of fishing rods with strings 
attached ; and a third was found to be a 
flagstaff with wire guy-ropes. The owner 
of the last-mentioned erection gravely 
assured the Post Office that he was entirely 
ignorant of anything connected with elec- 
tricity, but that if the wires attracted the 
electric currents and so obstructed in any 
way the working of the Government stations 
he would at once dismantle the staff. 
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N advertisement which appeared 
A v in a Scottish newspaper 

furnishes a striking illustration of 
the success of a new form of application of 
wireless telegraphy. This advertisement 
reads as follows :— 


LYDE LIGHTHOUSES’ TRUST. 


NOTICE TO MARINERS. 


ROSENEATH PATCH BEACON. 


UNATTENDED FOG GUN. 


The TRUSTEES of the CLYDE LIGHTHOUSES 
HEREBY GIVE NOTICE that an AUTOMATIC FOG 
GUN, giving One Report every Twenty Seconds, HAS 
BEEN ESTABLISHED on this BEACON, and will be 
in OPERATION ON and AFTER the 2nd November, 
1914, during Fog and Heavy Snow Showers. 

he Gun is unattended, and is actuated by Wireless 
Control from Gourock. 


FORT MATILDA PIER. 
UNATTENDED FOG GUN. 


The TRUSTEES also HEREBY GIVE NOTICE that 
on the 2nd NOVEMBER, 1914, the present arrange- 
ment of FOG BELLS on the PIER will be DIS. 
CONTINUED, and wil be SUPERSEDED by an 
AUTOMATIC FOG GUN, giving One Report every Ten 
Seconds during Fog and Heavy Snow Showers. 

The Gun is unattended, and is actuated by Wireless 
Control from Gourock. 

By Order, 
J. F. ANDERSON, Clerk. 
137 St. Vincent Street, 
Glasgow, Sth October, 1914. 


Our readers will remember that in June 
last we published a full description of the 
apparatus used in the '' wireless control" 
referred to in the above announcement, and 
we indicated some possible applications in 
addition to that which the Clyde Lighthouses' 
Trust have definitely adopted. Roseneath 
Patch, situated nearly in the middle of the 
Firth of Clyde, has one set erected on an 
isolated beacon and operated from the 
Coastguard Station at Gourock; Fort 
Matilda has another. By this action of the 
Clyde Lighthouses’ Trust another very 
important step towards the safeguarding of 


life at sea has been taken. Other sets will 
follow shortly, and so large a field is laid 
open for this particular application of the 
Marconi wireless control that the Marconi 
Company is busy designing sets suitable for 
greater distances. 

* * * 


Before sailing from Liverpool, Sir Ernest 
Shackleton explained to a Liverpool Daily 
Post representative that one of the objects 
of his expedition to the South Pole was to 
establish a wireless station on the Antarctic 
continent, and put a man in charge who 
could be relieved, say, once a year. Provisions 
and clothing and all the necessaries of life 
would, of course, said Sir Ernest, '' have to 
be stored at the outpost, and if the plan 
succeeds we shall have established permanent 
human occupation under the British flag on 
the Antarctic continent. By this means 
part of the scientific work we are setting out 
to accomplish will have a direct bearing on 
commercial possibilities, and will have an 
indirect effect, at any rate, on the trade of 
Liverpool." 

* ж ж 

The rainfall in parts of Chili and the 
Argentine, if there is a heavy season, depends 
on the ice formation in the Weddell Sea— 
that is, if the ice breaks up early there is à 
light rainfall in parts of Chili and the 
Argentine ; if there is a heavy ice season, it 
means a heavy rainfall in those areas. To 
be able to ascertain whether the rainfall is to 
be light or heavy must be of very great 
value to the farmers and stockbreeders of 
South America, upon whom the British 
nation relies so largely now for its meat 
supplies. The importance of such informa- 
tion has already been recognised by the 
establishment of a wireless station in the 
South Orkneys, which is mainly used for the 


purpose indicated, but our station would 
-be much further south and would be able to 
give more correct forecasts of the weather to 
be expected three months ahead. 


* ж ж 


Tais has led Sir Ernest Shackleton to 
predict that “In due time, without doubt 
we shall found a wireless post in the Ant- 
arctic continent, which will send wireless 
weather reports to South America saying 
whether the ice 1s likely to form heavily or 
lightly. In this way farmers and stock- 
breeders will be able more or less accurately 
to gauge the amount of rain that may be 
expected, and will know whether to conserve 
water or not. This will enable them to guard 
in some measure against the dangers of 
drought, and will facilitate the work of 
stock-raising. As Liverpool does a big trade 
in the importation of frozen meat it is likely 
that the establishment of the wireless 
outpost in the Antarctic will have some 
bearing on the port’s industry." 


* * * 


The temporary dismantling of all amateur 
wireless installations has put an end 
for the time being to the extensive 
practice of receiving wireless time signals. 
Profiting by the occasion, a correspondent 
(who is associated with an electric clock 
company) writes to a contemporary lament- 
ing the fact that other clockmakers did not 
follow his example in leaving the new 
movement severely alone. Fortunately for 
the clockmaking trade there is evidently 
much more enterprise on the part of its 
members than appears to be possessed by 
the clockmaker, whose habit of mind 
(to judge from his letter) is so manifestly 
self-restrained that he would not allow 
himself to be manceuvred into a business 
offering wide possibilities. He writes :— 

Some little time ago there was an 
attempt to persuade the clockmaking 
trade to purchase cheap wireless receiving 
apparatus, the ostensible reason being 
the advantage of obtaining a time signal 
without paying for it. 

At that time we took no part in this 
movement, and to all clockmakers who 
wrote to us for information we replied 
pointing out that the wisest and safest 
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way of obtaining correct time 1з to 
subscribe to the British Post Office 
official mean time distributing system. 
The annual fees are small and the service 
is reliable. Those firms who followed 
our advice are to-day enjoying just as 
regular a service of time as they were 
before the war, whilst those who invested 
in wireless sets have had to dismantle their 
apparatus; and, in the opinion of many 
serious thinking people, it is very doubtful 
whether the Government will ever again 
permit irresponsible private individuals 
to possess apparatus so capable of being 
put to wrong purposes as wireless trans- 
mitting or receiving mechanisms. 

It is, however, perhaps possible that 
the war itself has put an end to much of 
the sale of the cheap forms of wireless 
apparatus by the simple fact that impor- 
tations from Germany are now ended ! 
The “facts” in the above letter do 

not inspire confidence in the writer's 
“prophecy.” If the Post Office service, which 
has been available for many years, has 
satisfied all requirements, why has it not 
already been adopted by those who desire 
the wireless time service ? 


* * * 


It is not generally known that the Morse 
alphabet in use in the United States and 
Canada differs from the ‘“ Continental 
Code" employed in Europe, although in 
their foreign telegraphic correspondence all 
countries are subject to the same inter- 
national rules and regulations. That this 
lack of uniformity can be a serious dis- 
advantage is evidenced by the following 
example which is quoted by the Telegraph 
and Telephone Age of New York. 
According to this several Canadian operators 
recently offered themselves for military 
service and to join the Canadian engineers 
on the battlefields of Europe. It was pointed 
out to them, however, that their lack of 
knowledge and practice of the Continental 
code would act as а bar to the attainment 
of their desires in the present instance. 
This is certainly a convincing argument in 
favour of a universal telegraphic code, 
towards the institution of which a com- 
mencement might be made by unifying the 
telegraph alphabets as practised in Great 
Britain and Canada. 
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Maritime Wireless Telegraphy 


HE revenue cruiser Margaret, built 

| to the order of the Canadian Customs 
Department by Messrs. John I. 
Thornycroft & Co., Ltd., Southampton, is 
designed for custom patrol service on the 
Atlantic Coast. Her length in all is 200 feet 
and between perpendiculars 185 feet. 
vessel is largely intended for service in the 
vicinity of ice, and a double bottom is fitted 
under the engines and hold forward. The 


| 


The Canadian Customs Cruiser “ Margaret.” 


hull is stiffened to resist ice and the shaft is 
housed in the hull for the whole of its length. 
The boat is completely fitted up; there is 
a wireless telegraphy outfit and an electrical 
installation which, in addition to furnishing 
general lighting and power for the wireless 
plant, supplies current for a 24-inch projec- 
tion searchlight fitted in the crow’s-nest on 
the fore mast. 
* * * 


The report of the Court of Inquiry con- 
cerning the loss of the s.s. Columbian has now 
been issued. It throws much light upon the 
circumstances attending the use of wireless 
at the time of the disaster, and explains 
why the distress signal was not received by 
another vessel in the vicinity. The Colum- 
bian was equipped with a Marconi standard 
1}-kw. installation supplied with current 
from the ship’s dynamos and having a day- 
light range of approximately 180 miles over 
water. The equipment also included a 


The 


Marconi standard emergency gear, having 
a capacity of at least ten hours' continuous 
transmission, with a daylight range of 
approximately 130 miles over water. It will 
be remembered that fire broke out on board 
the vessel and the heavy explosion which 
followed quickly not only put the dynamo 
out of action, but partly wrecked the 
Marconi cabin and carried away the aerial. 
Only one message was sent before this 
accident put a stop to wireless transmission. 
This was a call to the Winifredian, a ship 
known to be in the vicinity of the Columbian. 
According to the recollection of Mr. Burke, 
the Marconi operator who sent it, it ran: 
‘ Here Columbian on fire. Come immedi- 
ately.” The message was received at Sable 
Island station, 200 miles away, as “ Hurry 
up. Ship on fire.’ This message was not 
received by the Winifredian. In the 
printed judgment of the Court of Inquiry it 
is stated “from the very careful and ex- 
haustive examination of their records by the 
Marconi Company, it would appear that at 
the identical moment the Columbian was 
calling for help, the Winifredian was engaged 
in a conversation with another ship, and 
never got the call. No one seems to blame 
for this unfortunate combination of cir- 
cumstances. 
* * * 


Wireless brought timely assistance to the 
passengers and crew of the Prince Albert, 
which, on August 17th, went ashore on: 
Butterworth Rocks while making the crossing 
from Queen Charlotte Islands to Prince 
Rupert. The Butterworth Rocks form a sharp 
escarpment jutting out from the coast of 
Columbia, and are at all times a source of 
grave danger to navigators; moreover, at 
the time of the Prince Albert's mishap a 
dense fog prevailed. No sooner had the 
vessel struck than the captain gave instruc- 
tions for distress signals to be sent out. They 
were quickly responded to, and before very 
long several vessels were upon the scene, 
but they were powerless to do more than 
stand by as the force of the impact had 
driven the Prince Albert full on the topmost 
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ridge. Besides, the fog made navigation in 
such waters a task of the greatest peril, so 
that only when it lifted was it possible to do 
anything for the relief of the unfortunate 
passengers. These had, by the captain's 
orders, taken to the boats immediately after 
the collision, and as they were apparently 
without any sort of wireless equipment, they 
were unable to make their whereabouts 
known to their would-be rescuers. 

It is in circumstances such as these that 
the advantages of an emergency wireless set 
for lifeboats, of a similar type to those fitted 
on the boats of the Aquitania and other 
ocean-going liners, are most evident. 

In the case of the Prince Albert the 
absence of any means of communication 
was responsible for the fact that when the life- 
boats were picked up many of the passengers 
were in a pitiable condition owing to cold 
and exposure. Nevertheless they were saved, 
every one of them, and but for wireless on 
the Prince Albert so fortunate a conclusion 
to the disaster would not, under the con- 
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ditions prevailing at the time, have been 


possible. 


* * * 


The Texas Steamship Company’s Brabant 
(call letters * KUU ") has been admitted 
to American registry, and is now operated 
and controled by the Marconi Wireless 
Telegraph Company of America. This 
vessel is engaged in the coastwise service, 
and applies a ship tax of 4c. per word, with 
a minimum charge for ten words. 


ж ж * 


The Eng Hok Fong Steamship Company's 
Mexico City (temporary call letters * MUK ”’) 
has been equipped with Marconi apparatus, 
and is operated and controlled by the 
Marconi Wireless Telegraph Company of 
America, on behalf of the Marconi Inter- 
national Marine Communication Co., Ltd. 
This ship is in the Pacific trade, and applies 
a ship tax of 8c. per word. 


The Interior of the Wireless Cabin, Canadian Customs Cruiser '' Margaret." 
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Wireless Telegraphy in the War. 


A resume of the work which ts being accomplished both on land 


and 


s HEN the full story of the present 
\ À / European struggle on its gigantic 
scale comes to be written, 1 have 
no doubt it will be found that at critical 
moments wireless telegraphy has played an 
important part in the results, and that here, as 
elsewhere, 1t. will be found that British naval 
and military officers . . . have established 
their superiority in its use over the enemy 
against whom they were engaged." 

The above passage, extracted from the 
concluding portion of an address on wireless 
telegraphy in war, which Prof. J. A. Fleming, 
F.R.S., delivered at University College, 
London, on October 14th, will, we believe, 
prove to have been a prediction not alto- 
gether unfulfilled. A detailed record of the 
progress of events concerning the utilisation 
of wireless telegraphy in the present naval 
and military operations cannot yet be at- 
tempted. The public can know little and 
see less of the application of this product of 
modern technique, the influence and bearing 
of which upon operations on land and sea are 
known only to the commanders of armies and 
battleships. Nevertheless, we are able to 
judge from the occasional newspaper refer- 
ences to wireless telegraphy that it is per- 
forming work of the highest importance. 
“ Our capture of Togoland doesn't affect the 
European war," writes an officer who took 
part in the fighting in Togoland, * but," he 
adds in his letter, an extract. from which 
appeared in the Times, “ the destruction of 
the wireless at Kamina might do, and that's 
what pleased the Lords of the Admiralty so. 
For this destruction completely isolates the 
German South-West African colonies from 
Berlin." 

The isolation of the German colonies 
means curtailing the activities of the enemy's 
commerce raiders, and this achievement 
constitutes a success for wireless telegraphy 
which must have some bearing upon the 
nature and duration of the war. The 
existence of vessels raiding some of the 


sea. 


highways of commerce is only possible when 
such vessels are able to keep in touch with 
wireless stations, and the enemy's disability 
to make use of the latter will help to bring 
about the disappearance of a very disturbing 
factor. 


The Humanitarian Aspect. 


Modern war, and especially modern naval 
war, ls presenting us with many new and 
strange situations to which it is necessary to 
adjust our ideas. The loss of the three 
British cruisers Aboukir, Cressy, and Hogue 
is an instance of this. While engaged on 
patrolling duty the Aboukir was sunk by one 
of the enemys submarines—an ordinary 
hazard of this duty. The Hogue and Cressy, 
however, were sunk because they proceeded 
to the assistance of their consort and re- 
mained with engines stopped endeavouring 
to save life, thus presenting an easy and 
certain target to further submarine attacks. 

Here is a case where the heavy losses 
would have been avoided had only strict 
military considerations been adhered to. 
But the natural promptings of humanity 
still weigh with the sailor, and it 1s gratifying 
to find from a statement issued by the 
Admiralty that in future it will be possible 
to save life without prejudicing the naval 
or military situation. Disabled ships will be 
left as far as possible to their own resources, 
but, as the Admiralty statement points out, 
“small craft of all kinds should be directed 
by wireless to close the damaged ship with all 
speed."  Practically every class of naval 
vessel 1s now equipped with wireless, and this 
fact would show that it is possible to send 
out ships unaccompanied without placing 
them beyond the reach of help in case of a 
disaster. We have heard a great deal about 
the strategic influence of wireless in war; 
the Admiralty statement is a reminder that 
in a humanitarian sense wireless is no less 
useful. 

This aspect of the use of wireless in war 


а 
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H.M. King George V. and Queen Mary inspecting Motor-car Station supplied to the British 
War Office. 


The Austrian Emperor inspecting a Military Wireless Station at Manceuvres, 
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is again brought to notice by an official an- 
nouncement concerning Tsing-tau. The 
Japanese, who are besieging the fortress on 
land and blockading it from the sea, desiring 
to succour non-combatants and individuals 
of neutral Powers in Tsing-tau, communi- 
cated their wishes to the Governor. Wireless 
telegraphy was the means by which this 
communication was made on October 12th. 
Arrangements for a meeting were thereupon 
proposed and accepted ; and the result was 
that three days later the American Consul 
and a certain number of Chinese subjects 
and German women and children were 
escorted to Tientein. 


News for Sailors. 


We are all waiting for wireless to bring us 
news of further deeds at sea, but how many 
of us realise what wireless means to the men 
who are spending a tireless vigil, hoping to 
encounter the German fleet ? А cheery, 
picturesque letter appeared in a newspaper 
from an able seaman serving with the North 
Sea fleet, in which the writer complained of 
inaction, owing to the German fleet re- 
maining in hiding. He said: 

“ The authorities in this great fleet do 
all they can to entice the ' great ’ German 
fleet out, but no, they won't come. About 
a week ago our Admiral sent in a wireless 
to the German admiral: ‘ It’s a nice day 
for a sail, sir, but no, he wouldn't come. 
Everybody on board seems to do nothing 
else but talk of the one subject : will the 
Germans ever come ouf, or will they stick 
in and keep their ships to help pay the 
war indemnity ? ” | 
But the writer of that letter does not 

despair. “ Perhaps," he added, “ they will 
be forced to come out, and you may bet 
everybody on board this ship will cheer if the 
word goes round that a wireless has come 
aboard that the Germans have at last put to 
sea." 

It is not to be supposed that our sailors 
are without news of the events in the various 
theatres of war. Every night the Marcom 
station at Poldhu transmits to ships at sea 
a summary of the day'sevents. These Press 
messages can be received by the vessels of 
the Grand Fleet, and the sailors are thus 
made acquainted with the daily progress of 
the war. On some of the vessels the news 18 
circulated in the form of a daily sheet, and 
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one of these precious publications has been 
wafted ashore and reproduced in the columns 
of the Morning Post. It is a copy, dated 
September 12th, of the Natal Newsletter 
(“ the unofficial organ of His Majesty's Ship 
Natal ")—a chirpy little cyclostyle periodi- 
cal of eight pages containing all the usual 
features. 

It has a pictorial frontispiece based on the 
Bovril picture '' Alas, my poor brother!" 
So that its meaning may be clear it is 
explained with some elaboration that '' the 
Kaiser is represented as standing upon the 
safe side of the grocery department. He 
can give no more than sympathy to his poor, 
lone, bottled-off brother. The tear is caused 
by his own prospects. Rotten collection of 
ideas, isn't it ? But that doesn't matter so 
long as we've got the German Emperor 
and the Fleet in. No respectable journal can 
go to press without them now." The back 
page is occupied by an advertisement which 
may be reproduced :— 


Johnny Bull. 
The Spirit. of Nelson's Age, 
Still Going Strong, 
1805-1914. 
The Tonic with a Healthy “ Bight.” 
German Fleet 
It bottled square, 
Knocked the Kaiser 
Everywhere. 
To be obtained at the sign of 
“ The Iron Duke,” 
or Harry Thuser and Co. 


i 


Among the comments and news items 
are the following :— 
Water, water, everywhere, and not a 
ship to sink. 
The Combination of “L” class des- 
troyers and Heligoland seems to make a 
of a mix up. 


Press Bureau. 

Germans in Paris. 

Press Bureau (later). 

Last message should read: “ Germans 
in plaster of paris." 

The doings of the Fleet for the past 
fortnight are a prohibited topic, so may 
not be discussed. In writing home it is 
best to say: “ Dear Belinda,— Very busy 
this week. See last Thursday's papers." 
The bewilderment of the Fleet at the news 

of the war ashore is represented in an article 
headed “ Poldhu and  Norddeich," the 
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British and German wireless telegraph 
stations through which the daily news 
bulletins are sent. It says :— 

The daily Press messages are as like 
unto each other as the Harris sausage and 
its German kinsman. The component 
parts are theoretically similar, but mys- 
teriously different. When Poldhu says 
the Umpteenth Army Corps got a good- 
sized dent in the front rank, Norddeich 
tells us that the Tiddley-Um-Pom Hussars 
added another glorious paragraph to 
" Willies War Book.” Both armies 
capture the same towns several times 
weekly. Just like “ Beggar my Neigh- 
bour." Until everything is over and Conan 
Doyle has written a book about it we 
shan’t know who has won. 

P.S.—No news of the High Sea Fleet in 
either. 


We envy the fine spirit of the men who, 
dwelling in the midst of such peril as our 
sailors do, are able to make the daily wireless 
Press messages the basis of a comic history 
of the war for the entertainment of their 
gallant comrades. 2 


The Wireless Press. 


But Poldhu has a more serious task to 
perform in the dissemination of accurate 
summaries of news for the enlightenment of 
those at sea and in neutral countries whose 
wireless stations are within the range of the 
station and stand by for the messages. 
Included in the nightly bulletins issued 
through the Marconi station is the copy of 
a message which the Foreign Office sends 
every night by wireless to His Majesty's 
representatives abroad. These messages are 
issued because of the demand in neutral 
countries to learn the truth about the war, 
which 80 far has been concealed by a world- 
wide news campaign organised by the 
enemy. Owing to the cutting of her cables, 
Germany is isolated telegiaphically from 
nearly the whole of the world, and it 1s only 
through her wireless stations that she is able 
to communicate with the outside world and 
to disseminate her versions of the progress 
of the war. Thanks to the efficiency of the 
Marconi receiving instruments, all the mes- 
sages issuedthrough German wireless stations 
are received at the Marconi stations, and the 
public are able to enjoy daily examples of 
the news which the people in Germany are 
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permitted to read and with which that 
country seeks to impress the world. The 
frequent references to the Deity which were 
made in the earlier wireless messages have 
inspired ** Evoe " in Punch to an “ Ode to the 
Spirit of Wireless Victory.” This ode is 
explained by the author as “an attempt, 
suggested by certain Marconigrams,* to shed 
further light on the nature of the principal 
Teutonic deity." We reproduce below some 
of the principal verses :— 


What to thee are marching legions, 
Cannon smoke and sabre thrust, 

Goddess of the cloud-rimmed regions 
In whose might the Germans trust 1 

Though, however high and regal, 
Kingly pomp may break and bend 

Soiled with murder (labelled legal), 

Thou, more active than the eagle, 
Thou endurest to the end. 


Long e'er Paris heard the thunder, 
Herald of the Uhlan's lance, 

Thou wast making Stockholm wonder 
At the dying flame of France: 

Not on wires, with no word written, 
Thou hadst trod thine airy track, 

Faster than the mailéd mitten, 

And behold our fleet was smitten 
Somewhere near the Skager Rack. 


So. And when their lines are broken 
When their shrapnel falls less fast. 
Shalt thou fail to send a token 
Undefeated to the last ? 
Surely not. Red devastation 
Still shall urge by land and sea 
Every proud advancing nation 
While Marconi's installation* 
Rules the skies of Germany. 
Still when pagan peoples sever 
Railway line and telegraph 
Thou shalt keep thy staunch endeavour, 
Thou shalt scatter us like chaff. 
Still, O goddess of the Prussians, 
Thou shalt sound thy trump of tin 
Undeterred by rude concussions 
While the Frenchmen hail the Russians 
On the flagstones of Berlin. 
EvoE, in Punch. 


*(The use of this word and of the words '' Marooni's 


installation" (in the verse) is misleading. ‘ Marconi- 
gram " is a term Dama employed to designate com- 
mercial wireless telegrams. For reasons which are doubtless 
fully appreciated to-day, there are no Marconi stations in 
Germany, although in 1900 Marconi apparatus was 
installed on the Borkum Riff Lightship and Borkum 
Lighthouse.—Editor, WIRELESS WOoBLD.] 
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Secrecy 


There have been many instances of the 
interception of German messages since the 
commencement of the war, and lest there 
should be any doubt that secret British 
wireless communications can be overheard, 
or that our wireless service can be disrupted 
by means of interference or “ jamming,” we 
would quote the following extract from an 
article by Commander F. G. Loring, in the 
Naval Annual, which shows that tactics of 
this kind are by no means successful. The 
auther’s remarks on this subject are as 
follows : 


“ Interference caused by other stations, 
such as international interference of an 
enemy, is of far less importance than is 
generally supposed. It 1s an extremely 
difficult thing to seriously ‘jam’ a well- 
organised communication, and there are 
many ways, both technical and methodical, 
of defeating such an intention. 

“ А good deal of misapprehension exists 
in the minds of the public concerning this 
question of ‘jamming.’ It is to a large 
extent a question of degree. 

" [In the opinion of the writer, given 
good apparatus and a highly skilled per- 
sonnel, it is absolutely impossible for an 
enemy to prevent a wireless message reach- 
ing its destination. It is not easy even to 
delay it for any considerable time. 

" As an instance of the ineffectiveness of 
intentional jamming, I find in a report of 
the wireless communications of the 1906 


-- A German Military Wireless Balloon Section on the March. 


Naval Manceuvres the following interesting 
paragraph: ‘ No serious interference was 
caused by intentional or unintentional 
jamming, though the enemy resorted to 
this for forty hours without ceasing.’ In 
connection with this question of the possi- 
bility of effective jamming by an enemy, 
it must not be overlooked that by attempt 
ing it the епешу is certainly putting his 
own wireless communication completely 
out of action for the time being, while it is 
very doubtful if he is seriously incon- 
veniencing the communications of his 
more distant opponent. 

“ The danger involved through the inter- 
ception of a fleet’s signals by an enemy is 
also, in my opinion, often overrated. Co- 
operation between operators, and full 
knowledge of each other's methods, is 
extremely important when handling diff- 
cult code messages, and the more skilled 
the organisation the more difficult it is for 
a strange operator to take down with the 
necessary accuracy the groups of a code 
message. He cannot ask for the repetition 
of doubtful groups, and he has no intimate 
and daily familiarity with the methods of 
his opponent to assist him in his task. And, 
after all, giving the enemy every advan- 
tage, giving him a perfect record of the 
signals, the kev of the code to his hand, 
and equal facility of skill and language -to 
translate it for use—a most improbable 


‘combination, it must be admitted—he has. 


still failed to prevent the all-important 
information reaching its destination.” 
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At the Battle Front. 


Striking examples of the enemy's inability 
to interfere with the regular operation of 
Marconi portable stations were furnished 
during the recent Balkan wars. For purely 
military purposes wireless telegraphy has four 
advantages over the older method of com- 
munication by wire, which makes its value 
in time of war almost incalculable. They 
are : 

(1) Communication cannot be cut by the 
enemy, and there is no wire to be inadver- 
tently broken by friendly troops. 

(2) In case of à movement to a flank the 
communicating stations can be quickly 
moved without any wire having to be taken 
up and relaid. 

(3) Communication can be established 
between two points without the necessity of 
having to traverse the country between the 
two pointe. 

(4) Communication can be established 
with a ship at sea. i 


Secrecy is an important factor in military 
communication, and perhaps the surest 
method of obtaining this has been adopted 
by the Marconi Company in the design of 
their field stations. 

This method is to change the wave-length 
of the transmitter at frequent intervals from 
one fixed wave-length to another. In the 
ordinary way the time taken to change the 
wave-length of a transmitter is a matter 
of some minutes, and to change the wave- 
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Marconi Cavatry Station working at Antwerp, Belgium. 


length of the receiver a matter of some 
seconds. But in the stations above referred 
to the different components of the syntonised 
circuits of both the transmitter and the 
receiver are brought to a three-position 
switch, called the “ change-tune ” switch, 
one such switch being fitted to the transmitter 
and one to the receiver. Each position of the 
switch changes the wave-lengths to a definite 
value, and the switch being operated by a 
single handle, the time taken to change the 
wave-length of either the transmitter or the 
receiver is thus reduced to a fraction of a 
second. 

The operator can therefore change his 
wave-length or “tune " after every three or 
four words to any of the three waves to 
which his switch has been adjusted without 
waste of time and by sending a code letter, 
indicating to which “ tune " he was about to 
change before each change. The operator at 
the station with which he is communicating, 
and whose receiver is similarly fitted with a 
switch, would be able to follow him without 
difficulty, whereas any other station would 
only be able to read at the most a few dis- 
jointed words here and there, which would 
be of little or no value in the hands of an 
enemy. 

Of course, if such a station were always to 
work on the same three waves the enemy's 
station would soon measure the waves and 
devise a method of *standing-by " on all 
three waves; but the apparatus is so 
arranged that the value of each wave corre- 
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sponding to the different positions of the 
change-tune switch can be varied to anything 
between wide limits, so that each day, or even 
several times a day, the values of the three 
wave-lengths can be themselves changed. 

If the wireless service of an army were 
properly organised with such stations as 
these, it would be a practical impossibility 
for any station, not informed, to read the 
messages transmitted. 


Military Aviation. 


There has been much activity displayed 
in the adaption of wireless telegraphv to 
aviation. The importance of this from a 
military standpoint 1з obvious, especially 
in the case of dirigibles which have a fairly 
long range of action. This range in recent 
airships amounts to scveral hundreds of 
miles, and consequently wireless apparatus 
of considerable power has to be installed to 
ensure sufficient communication between the 
ship and her base. The problem of ade- 
quate antennas is, of course, easilv solved 
on a dirigible, the length of which is sufti- 
cient to provide plenty of room, and, indeed, 
there is no difficulty in getting a reasonable 
amount of power in the apparatus, because 
of the great carrying capacity of this type 
of airship. For obvious reasons not very 
much information can be given about the 
actual details of equipment as applied to 
military aircraft. There is no doubt, 
however, that light generating sets are in 
existence which are quite capable of sending 
wireless dispatches over long distances if not 
interfered with. A daylight working range 
of 200 km. is claimed for some of the German 
sets weighing scarcely over 50 lb. A greater 
range can be covered with apparatus 
of a weight easily transportable in an 
airship, and several times this range might 
conceivably be at times necessary. 

In a military sense 16 is likely that most 
valuable scouting 15 being done at inconsider- 
able distances over which wireless conditions 
would remain fairly good. As to position 


finding with long horizontal receiving 
Б , Б 
antennas, it should be possible to 
get considerable information from a 


pruperly organised system of sending sta- 
tions. More interesting technically are the 
possibilities of wireless installations on 
aeroplanes. Material headway has been 
made, too, in this branch of the subject, but 


the difficulty of carrying suitable antennas 
complicates the situation. Various methods 
of installing antennas have been tried, the 
favourite one appearing to be a trailing 
bronze wire carried clear of possible inter- 
ference with the propellers. A range of 
sending and receiving distance in the neigh- 
bourhood of from 50 km. to 100 km. has 
been experimentally reached with equip- 
ment of practicable weight. It would be 
exceedingly interesting to know how far 
wireless communication has been tried on 
the present scene of hostilities; but the 
beautifully effective suppression of all 
ordinary sources of information leaves us 
quite in the dark as to the actual practice 
of aerial scouting in this respect. The 
time gained in sending home reports of 
observations by wircless telegraphy would 
evidently be worth something, let alone 
the possibility of receiving messages from 
airships which might be unable to get home. 


In the Mercantile Marine. 


How wireless is able tv mitigate the 
disadvantages of the war to the mercantile 
marine is well brought out in an article 
which appeared in the Nautical Magazine, 
in the course of which there is an account of 
the escape of a British liner from the clutches 
of the German cruiser Karlsruhe, when off 
the Brazilian coast, homeward bound. 
This story 1з best told in the words of one 
who went through the experience. He 
Says : 

"I have just returned home after a 
voyage to South America in one of the 
Pacific Steam Navigation Company’s cargo 
boats. When we left Montevideo we heard 
that France and Germany were at war. and 
that there was every possibility of Great 
Britain sending an ultimatum to Germany. 
We saw several steamers after leaving the 
port, but could get no information, as few 
of them were fitted with wireless and passed 
at some distance off. When about two 
hundred miles east of Rio, our wireless 
operator overheard some conversation be- 
tween the German cruiser Karisruhe and a 
German merchant ship at anchor in Rio. 
It was clearly evident that the German 
merchant ship had no special code, as the 
conversation was carried on in plain German 
language, and our operator, who, by the 
way, was master of several languages, was 
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A native operator employed in the German s.ation at Dar-es-Salaam, now destroyed by the 


British. 
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A French Portable Wireless Telegraph Station in service at the front. 
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able to interpret these messages without the 
slightest difficulty. It was then that we 
learned that Great Britain was at war. The 
German cruiser was inquiring from the 
German merchant ship what British vessels 
were leaving Rio, and asking for any informa- 
tion which might be of use. We also picked 
up some news of German victories in Belgium 
which were given out by the German mer- 
chant ship. It was clearly evident that the 
Karlsruhe had information about our ship, 
and expected us to be in the position she 
anticipated, for she sent out a signal to us 
in English, asking us for our latitude and 
longtitude. This our operator, under the 
instructions of the captain, declined to give. 
The German operator evidently got furious, 
as he called us an English ' swinehound,’ 
and said, ‘This is a German warship, 
Karlsruhe; we will vou find.’ Undoubtedly 
he thought he was going to strike terror to 
our hearts, but he made a mistake. 

" That night we steamed along without 
lights, and we knew from the sound of the 
wireless signals that were being flashed out 
from the German ship that we were getting 
nearer and nearer to her. Fortunately for 
us, about midnight a thick misty rain set 
in and we passed the German steamer, and 
so escaped. Our operator said that we could 
not have been more than eight or ten miles 
away when we passed abeam. Undoubt- 
edly our wireless on this occasion saved us 
from the danger from which we escaped. 
This cruiser must have got notice of the 
whereabouts of several vessels, as we could 
gather from her signals that she was flashing 
out signals 1n all directions." 


A Soldier's Story. 


An interesting letter has been received 
from Mr. S. B. Balcombe, of Marconi’s Wire- 
less Telegraph Company (Traffic Depart- 
ment), from which we are able to make the 
following extracts—through the courtesy of 
the Marconi Company. Mr. Balcombe is 
serving with the Royal Engineers, and went 
abroad with the British Expeditionary 
Force. Writing under date of September 
8th, he says :— 

“ The Wireless Section to which I am 
attached consists of a non-commissioned 
officer, a mechanic, two drivers, and four 
operators—eight in all. The first week 
abroad was fairly uneventful, except for the 
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noveltv of our surroundings ; but that soon 
wore off, and we settled down to business in 
grim earnest. We were longing to get into 
action, but, being attached to the head- 
quarters staff, such an opportunity was 
denied us. We accompanied the British 
troops on their retirement into France, and, 
although the withdrawal was far from our 
liking, we were very cheerful, realising that 
the movement was expedient. But when the 
order came to advance a complete trans- 
formation passed over us, and our spirits 
rose fully one hundred per cent. On Sep- 
tember 9th our section was ordered to join 
an army corps then in action, and we 
looked forward with glee to ‘ having a go’ 
at the enemy. On the way to join our 
division we came across a German portable 
wireless station, which had evidently just 
been dismantled and was about to be taken 
away by the retiring Germans when a shell 
from one of our guns must have hit it 
‘fairly and squarely,’ for there was a 
horrible mess when we arrived upon the 
scene. Three horses were buried beneath 
the shattered station, and close at hand lay 
the body of a dead German soldier—probably 
one of the wireless operators—a piece of 
shell embedded in his skull. It commenced 
to rain as soon as we set out on our march, 
and when, near midnight, we reached our 
destination there was a torrential downpour. 
At davbreak we were again on the move, 
and the following day were ordered to join 
a cavalry division. I came across Mr. 
Jezzard, one of the operators at the Marconi 
station at Clifden, hard at work operating 
a cable waggon, also a member of the Mar- 
coni House Staff, who is in the R.F.A., 
looking fit and well. It was a strange 
experience to meet on the same day and 
exchange hearty hand-shakes with two of 
one’s colleagues in a foreign land. When 
we reached the cavalry division which we 
were ordered to join we encountered the 
heaviest fighting that had been experienced 
by our troops up to that time. In front of 
us were six howitzers, behind us were six 
more howitzers, and on our right were 
another six howitzers, and all of them 
within one hundred yards from where we 
What with the German guns and our 


were. 
own, the noise was simply terrible. The 
German guns could not find us, and, 


although the cannonade proceeded for hour 
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after hour, we came through untouched. 
It was my lot to witness a particularly dis- 
tressing sight. One of our ambulance 
columns engaged in collecting the dead was 
noticed by Germans, who immediately 
opened fire on it, killing one sergeant and 
six privates, and also nine horses. This 
abuse of the Red Cross was fiercely resented 
by our fellows, who would have made it 
hot for the Germans had they been able to 
get at them." 


Wireless and Neutrality. 


The controversv between the Marconi 
Wireless Telegraph Company of America 
and the United States Government regard- 
ing the receipt of wireless messages at the 


Orders of August 5th and September 5th 
last, authorising him to take such steps as 
he considered necessary to prevent the 
receipt for delivery, or the transmission of 
non-neutral messages, the Secretary Daniels 
announced the intention of the Navy 
Department to continue to retain censors at 
the American Marconi Company's stations, 
“ їп order to enforce the neutrality of the 
United States during the conflict in Europe." 

On September 24th the Company filed in 
the United States District Court a bill for an 
injunction to restrain the Secretary of the 
Navy and four naval officers, on duty as 
censors at the Seagate station, from censor- 
ing the Company's messages, and possiblv 
closing that station. Mr. Griggs informed 


Siasconset station from the British cruiser 
Suffolk has resulted in the closing down of 
that station. The Secretary of the Navy, 
Mr. J. Daniels, in a letter to Mr. John W. 
Griggs, the President of the Marconi Wireless 
Telegraph Company of America, said that 
the President of the United States had been 
advised by his Attorney-General that he 
had full authority, in view of the extra- 
ordinary conditions existing, “ to close down, 
or take charge of and operate, the plant of 
the American Marconi Company’s station, 
should it be deemed necessary to secure 
obedience to his Proclamations of neutral- 
ity." In accordance with the Executive 


The German Station at Kamina (Togoland). 


the Secretary Daniels of the filing of this 
bill, and asked whether the Secretary would 
be willing to await the result of a judicial 
decision on the rights of the Government 
and of his Company. Notwithstanding this 
request, Secretary Daniels, at the direction 
of President Wilson, ordered that the Sias- 
conset, Mass., station be closed at noon on 
September 25th, and the order was carried 
into effect. 


Wireless Police. 

It is clear that in the new strategical 
conditions the restriction of amateur wire- 
less activity is necessary, and the manner in 
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which the authorities ure searching out 
unauthorised stations is an assurance that 
the danger of communication with the 
enemy by means of wireless telegraphy is 
practically non-existent. The question 
arises, however, whether the most effective 
means for securing this end has been chosen 
by ordering the closing of all amateur 
stations up and down the country. As is 
well known, it is possible to receive wireless 
signals by means of indoor aerials, and it 
would be difficult for the authorities to 
detect instances where this means of recep- 
tion is employed. It has been stated in a 
German technical publication that by means 
of indoor aerials transmission over a length 
of 150 miles has been achieved. No doubt 
the authorities have taken the necessary 
steps to discover such use of wireless. 
But it is a moot point whether the assistance 
of qualified and responsible amateurs should 
not be invoked in this task. 

In a letter to the Times, Mr. R. H. Klein, 
Hon. Secretary to the Wireless Society of 
London, properly draws attention to the 
possibility of the enemy being able to com- 
municate quite easily with his agents in 
England without the usual postal checks. 
He states that “ Until war broke out some 
hundreds of licensed experimenters, fully 
known and trusted by the authorities, all 
British subjects, were at all times, day and 
night, keeping watch on all wireless messages, 
and formed a most effective supervision of 
transmitting stations in England. No one 
has been able to use wireless apparatus for the 
transmission of even a single message without 
being detected or checked by some member 
of the Wireless Society, and I attribute to this 
constant vigilance the very marked decrease 
in, if not complete disappearance of, persons 
using wireless stations without а proper 
licence." Mr. Klein. suggests that the 
authorities should enrol a number of mem- 
bers of the Wireless Society to keep watch 
over the use of ilheit wireless transmissions, 
and in this suggestion he is supported by 
Dr. Erskine-Murray, who adds that special 
licences should be granted to approved 
amateurs who, if thought advisable, might 
be sworn in as special constables, with 
instructions to keep day and night watch on 
all signals. | | 

We have no doubt that the authorities 
have taken all steps which they consider 
necessary to watch over amateur wireless 
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operations throughout the country during 
the period of the war, and if they have not 
invited the co-operation of amateurs it 
must be assumed that they are quite satis- 
fied as to the adequacy of their measures, 
to evade which no attempts have been made, 
so far as our knowledge goes. It will be 
remembered that, in a recent statement 
issued by the Home Secretary, Mr. McKenna 
announced that the Post Office had estab- 
lished a special system of wireless detection, 
by which any station actually used for the 
transmission of messages in this country 
could be detected, and it is unlikely that the 
method adopted is known to anyone beyond 
those actually responsible for carrying it 
out. At the same time, if the suggestions 
made by Mr. Klein and Dr. Erskine-Murray 
have not already been considered by the 
authorities, it is desirable that the point 
raised should be brought to their notice, 
and if it be at all competent to make use of 
the services of trustworthy and eflhcient 
amateurs, whose sole object, after all, is to 
serve the State. We have no doubt that such 
services will be gladly accepted. 


War Sidelights. 


A special licence was issued ол September 
27th permitting the wireless station at 
Sayville, Long Island, U.S.A., to operate 
for regular communication with Germany for 
a period until January Ist, 1915. The 
station has been operating for some time, 
but had previously not been officially sanc- 
tioned. 

* * * 

In the great courtvard of the Ecole 
Militaire, Paris, on September 26th, a 
French reservist named Gruault received 
the punishment of degradation for espionage. 
He had tried to sell to Germany a plan of the 
Eiffel Tower wireless station. 


* * * 


The newspapers reported on October 7th 
that G. D. Smith, an Englishman, wireless 
operator on the German freight steamer 
Mazatlan, rather than obey the command to 
communicate with the German cruiser 
Leipzig, for which the Mazatlan had a cargo 
of coal, he wrecked the wireless apparatus. 
The cruiser later found the steamer near 
Magdalena Bay and took on board coal and 
other supplies. 


The Central News Kirkcaldy corre- 
spondent telegraphed on October 20th that 
unofficial information had been received, 
" from a reliable source," that a wireless 
apparatus had been erected at a house 
commanding an uninterrupted view of the 
Firth of Forth and situated a few miles from 
Kirkcaldy. It was stated that the military 
authorities stationed at Kinghorn were 
informed, and that as the result of a raid the 
apparatus for such a station was discovered. 

* * * 

At the headquarters of the West Riding 
Territorial Division at Doncaster a district 
court martial was held for the trial of William 
Sharpe, a civilian, of Thorne, who was 
charged with being in possession of wireless 
telegraphic apparatus and alternatively he 
was charged with harbouring a person 
(his son) who was in possession of a complete 
wireless installation. A postal official gave 
evidence that the wireless outfit for receiving 
messages was a toy set worth £4 10s., and 
was capable of receiving messages from а 
distance of 200 miles under fair conditions. 
The court, however, found the accused not 
guilty, and he was discharged. 

* * * 

The attention of all amateurs should be 
drawn to the case which was recently 
heard at the Old Bailey where a young man 
was sentenced for maintaining an unlicensed 
station. The defendant was Morgan Adolf 
Watsdorf, a clerk, of Shepherd’s Bush, and 
he was indicted for establishing and working 
a wireless apparatus without the permission 
of the  Postmaster-General. Defendant 
pleaded guilty on three counts relating to 
1913 only. 

For the prosecution it was stated that the 
Post Office effectually dismantled the ap- 
paratus on August 5th, the day after the 
declaration. of war, and the prosecuting 
counsel accepted the plea relating to last 
year. 

Addressing the prisoner, the Judge said : 
“ If you had been convicted of maintaining 
a wireless station in time of war, hobby or 
no hobby, I would have given you the full 
sentence the law permits, because it is not 
a time to look at hobbies when you do things 
which are a danger to the State. But when 
vou are only convicted of doing this thing 
in 1913, and there 1s nothing to show that 
you contemplated in the future being useful 
to the enemv, I am bound to sav I feel a 
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little bit at a loss to know why this tribunal 
has been selected for this case. I do not 
think I can justly do more than send you to 
prison in the second division for a fortnight 
and order your apparatus to be forfeited." 

This case should serve as a warning to 
other amateurs who in the past may have 
put up stations without troubling to take 
out a licence. 

* * * 

Statements appeared in the Sunday 
papers, on October 17th, of the alleged dis- 
covery of a wireless installation at the house 
of Professor Arthur Schuster, Yeldall, near 
Twyford. We are glad to be able to publish 
the following statement with regard to the 
matter made by Professor Schuster, who, it 
should be added, is secretary of the Royal 
Society : 

“ On June 18th of this year a licence to 
establish and work apparatus for wireless 
telegraphy was granted by the Postmaster- 
General to Professor Schuster, restricted to 
the use of the licensed apparatus for the 
purpose of receiving time signals. When the 
war broke out Professor Schuster and his 
family were on their way to the Crimea to 


‘observe the total solar eclipse, but they pro- 


ceeded no further than Constantinople on 
account of the war.  Yeldall was let fur- 
nished for ten weeks from July 14th to Sep- 
tember 22nd. When war was declared, and 
during the absence of Professor Schuster and 
his family, officials from the Post Office 
called at the house and took down the 
whole installation and packed the same away 
into a box, which they nailed down and 
sealed. After this was done, and in con- 
sequence of rumours reaching the ears of 
Professor Schuster's son-in-law, Dr. Robert 
Hutton, of Sheffield, the latter-gentleman 
wrote on or about August 21st to the Chief 
Constable of Berkshire informing him that the 
wireless installation had been taken down as 
above mentioned. 

“ Professor Schuster and his family ar- 
rived in England on September 12th, and 
went back to Yeldall on September 23rd. 
On Thursday, September 24th, or on the 
next day, an official from the Post Office 
called at Yeldall and saw Professor Schus- 
ters wife and daughter. He inspected the 
box containing the wireless installation and 
declared himself satisfied. Nothing further 
transpired until Tuesdav, October 13th, 
when Police-Inspector Goddard called with 
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a constable at Yeldall and inspected the said 
box. Professor Schuster saw him and told 
him that the installation was for receiving 
purposes only and could not be used for 
transmission, and that time signals had only 
been received from the Eiffel Tower, as the 
apparatus was not sufficiently sensitive to 
receive messages from the German station 
at Norddeich. The next morning the same 
constable called and took the box away. 
On Saturday, October 17th, Inspector 
Goddard and the same constable called 
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again and left a search warrant for the 
said wireless installation which they had 
already taken away on the previous 
Wednesday. 

“It is clear that the statement in the 
Sunday papers that a wireless installation was 
‘discovered,’ meaning, as it does, that it 
was used for traitorous purposes, is а gross 
and cruel libel; all the more cruel as 
Professor Schuster’s only son is an officer in 
the Yeomanry, and expects to be sent to the 
front in a few weeks.” 


Wireless Weather Report. 


COMPARATIVE study of the annual 
А = issued during the past few 

years by the Meteorological Committee 
affords an interesting illustration of the ever- 
increasing service which wireless telegraphy 
had rendered to meteorology. During the 
year ended March 3lst last 5,752 wireless 
reports were received at the office from 
Atlantic liners, this representing an increase 
of 350 reports as compared with the pre- 
vious twelve months. It is gratifying to 
note that there has been some improvement 
in the rate of transmission of these reporta. 
Whereas in 1912 onlv 272 out of 5,100 
messages, or about 5 per cent. of the total, 
reached the office in time for inclusion in 
"to-dav's" map, in the daily weather 
report during the year covered by the 
period reviewed in the annual report 394 
messages, or 7 per cent.of the total, reached 
the office in time for inclusion. 3,268 
messages, or 57 per cent. of the total, reached 
the office in time for inclusion in “ yes- 
terday's" maps in the daily report, as 
compared with 50 per cent. of the messages 
of the previous year. Thus, whereas during 
1912 about 50 per cent. of the messages 
suffered so much delay in transmission as 
to be only useful from the point of view of 
the collection of material for study, the 
percentage was reduced to 43 in 1913. As 
the improvement has been most marked in 


the later months, the hope is expressed 
in the report that the figures for next year will 
show a further advance. We have no doubt 
that this hope would have been realised but 
for the war, which will doubtless considerably 
disturb this useful service, and in all proba- 
bility the showing for next year will be 
no criterion of the increasing advantage of 
wireless to meteorology. In the ordinary 
way the service 1s subject to certain con- 
ditions, which explain the small percentage 
of messages received in time for inclusion in 
" to-day's " maps, but the percentage is an 
increasing one, and in the course of time it 
should be possible to effect the necessary 
adjustment of conditions to bring about a 
much greater result. We note with satis- 
faction that, from time to time, messages 
reach the Meteorological Office within 
about an hour, or an hour and a half, of the 
time of observing, and when these messages 
have been received sufficiently early to be 
considered with the latest state of obser- 
vations from land stations at the time of 
issue of the weather forecasts, thev have 
been of great utility. One instance of this 
service may be cited. On March 19th 
effective storm warnings were issued to the 
south-western districts which were based 
entirely on reports received by wireless 
telegraphy. 


Тнк WIRELESS WORLD 


528 


Practical Hints for Amateurs. 


An Experimental Wireless Station. 
By S. W. PILLING. 


structed transmitting and receiving 
apparatus may be of use to amateurs 
who seek to construct a station on simple 
and economic lines. I use my aerial both for 
transmitting and receiving: it consists of 
five 80 ft. lengths of 14's S.W.G. hard- 
drawn copper wire, suspended between two 
poles, each 30 ft. out of the ground. The 
wires are separated by bamboo spreaders ; 
each wire is spaced 18 in. apart by ordinary 
porcelain drawer knobs, which I have found 
to be perfect insulators. The aerial is made 
to wind up from each end, so that any break 
in the wires can easily be mended. The 
lead-in is taken from each wire down to 
within one yard from my cabin. All the 
wires are soldered together with a piece of 
rubber-covered cable } in. dia., which passes 
through a glass tube into the side of the 
cabin. 
Of the two receiving jiggers in use one is 
stationary, and is made in accordance with 
the design given by Mr. J. Barton in THE 


Qi notes concerning my self-con- 


WIRELESS Wor Lp for December, 1913; the 
other is for a portable station which I am 
licensed to use within a radius of five miles 
from my residence. It is of the loose-coupled 
stud type. 

The secondary, S, is wound with 3 oz. of 
36 S. W.G. S.C.C. copper wire оп а millboard 
tube, 5 in. dia. by 10} in. long, and tapped 
out to 13 studs. It is then given two coats 
of shellac, and a piece of insulating fibre is 
laid on tightly, and over this the primary, C, 
is wound. This consists of } lb. of 28 S. W.G. 
S.C.C. copper wire, which is also well shellaced 
and tapped out to 36 studs. The whole is then 
fixed in a box, 11 in. by 7 in. by 7 in., with 
detectors, potentiometer, variable condenser, 
and switches mounted ontop. The potentio- 
meter, I, for this set was copied from a design 
which appeared in Tug WinELEss WorRLD 
for June, 1913, with an additional switch for 
cutting the battery when not in us», to 
prevent its running down. R is an ordinary 
pocket lamp battery fixed inside the box 
underneath the coil. The block condenser, 


524 


F, consists of 20 sheets of tinfoil, 2 in. by 1 in., 
interleaved with wax paper, also inside the 
box, and is shunted across the "phones. 
The variable condenser, E, is of the sliding 
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type, 10 zinc plates interleaved with glass 
plates, 2} in. by 34 in. 

The detector, D', is a zincite bornite 
combination ; D? is carborundum. I have 
tried many crystals, but these two have 
proved to be the most sensitive and reliable. 
Bassano's detectors are used as described on 
page 583 of THE WirELEss Мовір, Decem- 
ber, 1913. These, I think, are better than 
soldered crystals in cups, as the heating of a 
crystal greatly reduces its sensitiveness. My 
'phones, G, are each 2,000 ohms ; these were 
purchased, but before that I used an 
ordinary telephone receiver wound to 
2,000 ohms, with 3 drms. of 50's. S.C.C. 
copper wire, afterwards filling the inner 
casing with bees'-wax to the level of the pole 
pieces. By this means the signals were much 
sharper and clearer. With the set described 
I am able to hear the principal stations from 
200 to 8.000 metres, also ships in the North 
and Irish Seas quite clearly, 


The Author and his Wireless Set. 
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My transmitting set is quite a simple 
affair, as my licence only permits me to send 
to a station three miles distant. I use a 
motor ignition coil, P, which gives a good 
4 in. spark, using 2 four-volt accumulators 
in series. I have two spark gaps, S being a 
fixed one, which gives a ruffle note. This is 
mounted on ebonite, with zinc electrodes. 
The rotary gap, T, thus gives a note similar 
to Nauen, and is made from a small model 
motor with the driving pulley taken off and 
replaced with one of ebonite, 2 in. dia., with 
a brass ring, into which are fixed 8 brass 
rivets, protruding } in. from the disc. 
These form the electrodes, which revolve at 
2,000 revolutions per minute—the maximum 
speed of the motor. The speed may be 
varied, however, by means of a small 
variable resistance, T, and a much lower 
note obtained. The main electrodes are 
mounted on ebonite similar to the fixed 
gap. 
The high-tension condenser, Q, consists of 
25 sheets of tinfoil, 4 in. by 3 in., interleaved 
with photographic plates, 5 in. by 4 in., 
wedged in a cigar box and filled with 
paraffin wax. The helix, O, is a spiral of 
10’s aluminium tubing, with wood rods, 
10 in. by 1 in. dia., soaked in paraffin wax 
for supports. The glow lamp, L, is a four-volt 
Osram, connected in series with the aerial, 
with a switch, M, to cut it out when the 
aerial is tuned up for transmitting. The 
change-over switch, J, is so made that when 
I am receiving the current is cut off from 
the coil to avoid the danger of accidentally 
depressing the key and upsetting the 
crystals; this arrangement can be clearly 
understood on examining Fig. 1. The 
tapping key, K, is a Morse practice key with 
an ebonite knob. The accumulator, Y, runs 
the motor for the rotary gap, and the 
switch, U, cuts out the rotary when I am 
using the fixed gap. 

Fig. 2 is a diagram of connections for 
experimenting in wireless telephony which 
has given satisfactory results. The micro- 
phone I use is a carbon granule telephone 
transmitter with an ebonite mouthpiece. 
It must be understood the high-tension 
condenser for this circuit has about twice as 
manv plates as that used for telegraphy, 
and if anv reader of THE WiRELESS WORLD 
requires further information regarding my 
station I shall be glad to supply it. 
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A Portable Set. 
By “ Gisson." 


N the set described here, the aerial 
[: of the inverted L type, supported by 

three bamboo masts, about 28 feet 
high at each end. 

These masts are lashed together by ropes 
and, when in position in the field, are staved 
by four or more ropes. The positions 
for the stays are best found by trial. A 
good method is to have two long stays 
from the top of each mast and three or four 


from the first joint or lashing down. Better 
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than rope lashings are iron rings or collars 
to clamp the masts—there being two at each 
joint. These must be carefully made to 
size and are illustrated in Fig. 1. 

The spreaders are 3 feet 3 inches in length, 
and of bamboo, the insulation being 
effected by means of short lengths of fibre 
rod. As seen in Fig. 2, dog snaps are 
employed to facilitate fixing the aerial wire 
without having to twist 1t on each time. 

The spreader at the lead-in end is fixed 
by rope to the top of the mast, while on the 
other end there is a pulley to allow the aerial 
to be drawn up or lowered. It will be found, 
when erecting, that some such arrangement 
is essential. 

In practice it must be remembered that 
when up, the aerial acts as a stay to the mast 
in one direction. This is not so until the 
aerial is actually up, and provision, by means 
of a stay in the line of pull of the aerial, 
must be made for holding the masts up 
when no aerial is in position. This may 
seem obvious, but experience shows that it 
is very easily forgotten. The aerial is up, 
the masts seem well braced—then it becomes 
necessary to lower the aerial for some reason 
or other and the masts are suddenly noticed 
to be falling outwards. 

With lashed masts, especially when expert 
lashing is not always available, the secret 
of success and of a workmanlike-looking 
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job is to get the poles lashed in line, one 
behind the other. 

Reference to Fig. 3 will make this clear. 
It must also be seen that the direction 
of pull of the aerial is in line with the poles. 
The aerial is 60 ft. in length (2 wire) and is 
made of 18’s gauge bare copper wire. 

Loops are made at both ends to clip on 
to the snaps. 

The lead-in is by a single insulated cable, 
3/22’s gauge, and is detachable by means 
of an ordinary connector. 

The receiving net, switches and trans- 
mitting key are all contained in one box, 
size 24 in. by 9 in. by 8 in. deep. 

The box has a sliding lid and one side 
opens outwards, forming a writing desk. 
It is thus easily supported on any kind 
of box available. 

There are two D.P. change-over switches, 
one for receive or transmit positions and 
one for “stud bi" and ‘‘tune,” and an 
earthing switch together with the trans- 
mitting key. The “stud bi" circuit con- 
sists of the Jigger primary, which is wound 
on a cord tube 42 in. diameter with some 
65 turns of 22 gauge enam. copper wire. 

This is tapped off to the nine studs of a 
switch. 
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Fig. J. 


The loading coil is also wound with 92 
gauge wire on a wooden roller 21 in. diameter 
and 9 in. long. 


The crystal detector, which is zincite 
and chalcopyrites, is in series with the 
phones and these two are across all the 
inductance from aerial to earth when the 
switch is in the “ stud bi ” position. 


Fig. 4. 


. In the tune position the Jigger secondary 
is brought into play. 

This consists of a 42 in. diameter tube 
wound with 28 gauge D.C.C. wire and tapped 
off to six studs of a switch. 

The number of turns between the studs 
is as follows :—15—15—31—34—35—27, or 
about 160 turns in all. 

Variation of coupling is effected by securing 
the primary on to a base board—which 
also carries the two stud switches—and 
hinging the secondary on top of the primary. 

The secondary is held in any position by 
means of a piece of 4 in. diameter screwed 
brass rod, bent into the arc of a circle, 
whose centre is the hinge. 

This piece of rod is fixed into the wooden 
top of the primary coil and passes through 
a piece of wood glued into the bottom of the 
secondary coil. | 

A wire spring, one end of which hooks 
on to the rod holding it down, the other 
being soldered on to one of the hinge screws, 
causes the rod to bear against the wood 
in the bottom of the secondary, and so 
maintain it in any desired position. 

To relieve the pressure on the wood, 
when it is required to alter the position of 
the secondary, the rod must be slightly 
pushed to the right. As seen in Fig. 4, 
there is a second loading coil in all respects 
similar to the first. This may be used to 
augment either the secondary or the primary 
inductance. 
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` In the “ stand bi” position, with a 60 ft. 
aerial, it is easy to get up to 2,500 metres, 
and with the judicious use of small con- 
densers (say two sheets of tinfoil 2] in. by 
1} in. and waxed paper) it is possible to 
“tune ” such a wave-length. 

The secondary variable condenser con- 
sists of 44 in. of 14 in. diameter brass tube, 
with an insulated portion of the same 
length but smaller diameter sliding within the 
former. This, though apparently small, is 
found to be most effective in tuning. 

The buzzer, worked by a 4-volt flash lamp 
battery, is included in this box, the push 
switch being seen on the left side in Fig. 4. 
Low down on the left із а key which is 
kept pressed while sending is in progress. 
Its action is to “ dis" the detector and also 
to short it with a small capacity. This 
is found to be a very effective protective 
device for this type of crystal, at any rate. 

The telephones are 3,000 ohm double 
headpiece shunted with a blocking con- 
denser. The D.C. fuse is also contained 
in this box. 

The transmitting gear is contained in 
a box of the same size, there being room 
also for spare wire and tools. 

The coil is à small motor-car coil taking 
about two amps. 

The spark gap is direct in the aerial and 
there is a little tuning inductance for 
use if necessary. 

In the earth side there is à small battery 
of condensers of considerable capacity to 
keep the wave-length down. 

Everyone is up in arms against plum 
aerial transmission, but for a field set, 


Fig. 5. 


where a large distance is desired to be 
covered, and power is heavy to carry round, 
I think it may be excused. Some of these 
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small coils will easily work on 12 volts and 
give a remarkably fine note when adjusted 
carefully. The normal voltage for such 
a coil as the one mentioned above would be 
4 to 8 volts. | | 

In connecting up the transmitting side 
it is advisable to connect the high tension 
terminal—or one which usually goes to 
the spark plug on the car—to the aerial. 

The test for this is that & vacuum tube 
glows on the aerial but not on the earth wire. 

The spark gap consists of two pieces of 
$ in. diameter aluminium rod—one fixed 
and the other capable of being advanced 
by having a thread screwed on it. The 
earth is made by three lengths of galvanised 
iron wire netting each 1 ft. 6 in. by 6 ft., 
and 2 in. mesh. A copper lead is soldered 
to one end of each length. 

The netting is held down to the ground 
by galvanised wire hooked round skewers. 

Apart from their portability and ease of 
laying, these earths give splendid results. 

A set such as described has just come 
through a week's wind and rain without a 
hitch, in spite of the fact that the lashings 
were not very well made. 

Owing to lack of time and opportunity, 
the transmitting side was never tested as 
thoroughly as could have been desired, 
though signals were received a mile away. 

The probable range on eight volts is five 
miles; this is judged from results with the 
same stuff on a slightly larger aerial. 


The Delaware, Lackawanna and Western 
Railroad Company have completed a steel 
tower 402 feet high on the water front at 
Hoboken, N.J., for wireless service, and have 
installed a five-kilowatt, high-frequency 
Marconi set at that point. On September 
19th wireless messages were received direct 
from Hoboken at the Lackawanna wireless 
station, Buffalo, a distance of 410 miles, on 
& wave-length of 2,250 metres. These 
messages were copied at intermediate wireless 
stations located at Scranton and Binghamton 
and at Binghamton the dots and dashes were 
heard in all parts of the wireless room. The 
test having proved highly successful, a 
regular wireless service will shortly be 
inaugurated. 

* * * 

Mr. A. A. Isbell, superintendent of 

construction, proceeded to Ketchikan the 
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A “Wireless” Parson. 


St. Luke’s Church, Bath, is notable for 
its '' wireless" installation between the 


tower of the church and the adjacent 
Is this the first church to be so 
The vicar, the Rev. C. E. 


vicarage. 
equipped ? 


St. Luke’s Church, Bath, fitted with Wireless 
Installation. 


Doudney, is deeply interested in science and 
mechanics. He taught himself the whole 
wireless telegraphy, put up his own instal- 
lation, and bears the reputation of being 
one of the most expert amateurs in England. 
It is said that he is able to communicate 
with homecoming missionaries while they 
are still in the Bay. 


latter part of May and has been actively 
engaged in clearing land, erecting the 
operating building, living quarters for the 
staff, and preparing the mast foundations 
since that time. Mr. O. B. Moorhead, of the 
San Francisco construction staff, left for 
Ketchikan on July 25th to assist in the 
work. Mr. D. J. Moir, of the Seattle con- 
struction staff, has been instructed to 
proceed immediately to Astoria to commence 
the erection of the station at that point. 
* * 


The work of erecting two wireless stations, 
one at Posadas and the other at Puerto 
Aguirra in the Argentine province of Misiones 
is being actively carried out by Commander 
Pedro L. Padilla on behalf of the Argentine 
Government. He is assisted by Mr. Jeronimo 
Reynaud, who is acting on behalf of the 
Administration of Posts and Telegraphs. 
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The Amateur Handyman 


A Morse Practice Set. 
By Суви, C. BARNARD. 


5 amateurs are, for the time being, 
ДД кач to make use of their 

stations, and are, therefore, no 
longer able to listen to " real " signals, it 
would be worth their while to devote 
attention to the devising of means for 
keeping up their Morse practice. I have been 
engaged on the problem of constructing a 
buzzer set to enable me to keep in practice, 
and have devised a circuit which gives 
excellent results for two operators inter- 
communicating in the same house but in 
seperate rooms, thus giving the impression 
of distance and isolation experienced in 
actual practice.. As this may be of some 
interest to readers of THE WIRELESS WORLD, 
] give a brief description of it below. 

The materials required are: (1) sufficient 
bell wire to connect up two rooms, (2) a 
buzzer, such as is commonly used for testing 
crystal detectors, (3) two telephone receivers, 
(4) two tapping keys, (5) two dry cells, 
or other suitable source of current, and (6) 
two miniature "'jiggers," which can easily 
be constructed in a few minutes, as they 
need not be variable. 

To take the last named first, the dimen- 
sions of the coils and gauge of the wire are 
practically immaterial. My jiggers are 


* 
4 
' 


d 


Room A | RoomB ! 
n С burier Ff 7 ger” primary 
Dd dry calls £ secondary 


E.o tapping heys HA telepho nes 


constructed as follows : The primary winding 
consists of a single layer of 20 S.W.G. 
double cotton covered wire on a bobbin 
1$ in. long and $ in. in diameter. This is 


merely covered with a layer of paper and on 
it is wound a layer of 34 S.W.G. single silk 
covered wire, thus constituting the secondary 
winding of the jigger. It is convenient, but 
not necessary, to mount the whole on a 
small base and fit terminals for primary and 
secondary connections. The type of tele- 
phone is also to a large extent unimportant, 
but the most convenient form to use is the 
ordinary wireless telephone receiver with 


headband, either single or double. The 
resistance makes little difference; I use 
4,000 ohms double. headgear. The other 


materials and instruments need no descrip- 
tion, and the accompanying diagram of 
connections is self-explanatory. 

It is best to place the buzzer, C, outside 
both the rooms and to mufile it so that 
neither operator can hear it directly, but only 
in the 'phones. The chief features of the 
circuit are, first, that each operator hears in 
his phones not only what the other but also 
what he himself transmits, thus rendering 
it easier to transmit and to determine the 
character of one's sending; and, secondly, 
that the signals heard with such a set are 
scarcely to he distinguished from those heard 
in wireless telegraphy. Each operator can 
vary the note if he desires to by inserting a 
variable resistance at R and r. I have found 
that the ordinary inductance coil of my 
wireless receiving set serves the purpose of a 
variable resistance quite well, but à more 
compact type would, of course, be more 
convenient. 

If only one pair of ‘phones is available, 
the jigger, GF, can be removed and the 
buzzer, C, inserted in its place. The operator 
at A will now work by the sound of the 
buzzer itself and can dispense with 'phones, 
conditions at B remaining the same as before. 
Should one desire practice in reading faint — 
signals, the coupling of the “ Jiggers " may 
be made variable; the strength of the 
signals can then be reduced or increased at 
will. It saves a great deal of trouble and 
confusion with connections if the set for 
each room is mounted on a board with the 
connections permanently made. | 
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An Efficient Detector. 
By W. A. Brapy. 


HIS detector is made from the 

| following material: A piece of hard- 
wood, size З in. by 4 in. by & in; a 

bolt about 24 in. long, and nut ; 2 pieces of 
springy sheet brass, one 2? in. by jin, 
the other 12 in. by $ in.; 1 piece of thicker 
sheet brass, 2 in. by à in.; 2 old ceiling 
roses or fuses, one with flat brass plates and 
screws, the other with brass plates contain- 
ing wire holders and all screws; an old lamp 
holder; piece of % in. brass-cased tube 2 in. 
long, cut into three portions—viz.: 1 in., 
$ in. and $ in. long; one ordinary beer 


bottle stopper (with flat top preferred) ; and . 


a finely threaded brass screw, 1 in. long at 
least, and nut. 

Drill hole in one end of each piece of 
springy brass to take small cheese-headed 
screw and a larger hole in the other end of 
a longer piece to take a bolt, and bend the 
smaller piece as illustrated. 

A brass plate containing wire holder is 
used for upper mineral holder and is secured 
by cheese-headed screw to under side of the 
two pieces of springy brass. 


The thicker piece of sheet brass has a hole 
drilled in one end to allow the fine-thread 
screw to pass through, the nut from the 
screw being soldered to the under side of 
the brass, which also has a hole drilled in 
other end to take the bolt. Remove the 
spring fittings from the lamp holder, leaving 
two cups; these will screw on one of the 
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flat brass plates from the fuse, the plate 
being secured to the base by an ordinary 
brass screw through a piece of brass-cased 
tubing, à in. long. These form the lower 
mineral holders; the small holes in the 
fittings will need enlarging a trifle to take 
screws. 

Saw off screw part of stopper and fix 
fine-thread screw into head of stopper, 
giving same several coats of cycle black 
enamel to thoroughly insulate it. By fitting 
these together it is possible to make suitable 
connections under the base to two terminals. 
If preferred, 8 vulcanite washers can be 
screwed under the base, 2 to each corner. 
A coating or two of shellac varnish will add 
to the appearance of the base, if this cannot 
be polished. 

A coat of lacquer will keep all brass 
bright, and it should be applied in a warm 
temperature. 

The mineral holders can be moved either 
way, thus allowing a selection of mineral 
surface, and screws from fittings can be 
utilised. 

A steel, gold point or light copper wire 
spring can be soldered on to one end of a 
spare brass plate from fuse or rose, enabling 
a variety of detectors to be tried for sen- 
sitiveness. I have tried gold point and 
silicon, but found silicon only sensitive in 
places; zincite and copper pyrites being 
very good, and zincite and borrite a trifle 
better (no battery being used). 


A Wave Meter. 


By Ex-OPERATOR. 


HE following is the description of a 
| simple wave-meter I have constructed 
which does not contain any variable 
disc condenser—a piece of troublesome 
mechanism for the amateur to make. 
Although this eliminates the great range of 
wave-lengths obtained with a circuit using 
that instrument, it gives quite a sufficient 
number for the ordinary experimenter, 
there being 35 in all giving a range between 
100 to 1,200 metres. 
The inductance consists of 20 turns of 
No. 20 S.W.G. d.c.c. (shellac varnished) wire 
E 


A. Plug connections for putting condensers in 
parallel. 
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wound on a cardboard tube 4 inches in 
diameter. This is tapped off in five different 
points to a five-way switch. The free end 
of the wire is connected to a piece of strip 
brass to which the one end of three con- 
densers of capacities .01, .0008, .0008 mfds. 
is attached. 

The other ends of these are connected to 
the lever of the switch by means of a plug. 
These three condensers can be used either 
separately or two or three in parallel, these 
further connections being made also with 
suitable plugs. The detector or “ buzzing " 
circuit is connected in the usual way as 
shown in the diagram. The meter was 
calibrated against a standard wave-meter 


. by buzzing the various circuits and reading 


the wave-length given by the standard 
meter. 


Among the Wireless Societies 


Barnsíey.—Mr. G. W. Wigglesworth 
read a paper entitled “ Various Combina- 
tions of Crystals " at the October meeting 
of the Barnsley Amateur Wireless Associa- 
tion. In order to retain the members' 
interest, this asssociation has agreed upon 
a definite programme during the winter 
months. Meetings will be held (at Shaw 
Lane Cricket Ground) each Wednesday 
evening. The first half-hour will be devoted 
to buzzer practice, to be followed by half an 
hour’s lamp signalling. The remainder of 
the evening will be occupied by the syste- 
matic study of all the instructional articles 
which have appeared in THE WIRELESS 
WoRnLDp. Members will take it in turns to 
conduct the study of these articles. The 
members of the Barnsley Association are to 
be congratulated upon the excellent use 
they propose to make of the period of 
enforced temporary dismantling of amateur 
stations. We shall follow their work of the 
coming session with particular interest, and 
will be pleased to answer any questions or 
elucidate any points that may arise in the 
course of their study of THe WIRELESS 
WoRLD articles. 

* * * 


Birmingham. - Inhispresidentialaddress 
to the members of the Birmingham Scientific 
Society at the Midland Institute on October 


7th, Mr. H. W. H. Darlaston announced 
that the Birmingham Wireless Association 
was now associated with the Society and 
shared their headquarters. Owing to the 
circumstances of the moment, their activities 
were somewhat circumscribed, and he sup- 
posed it was possible there would be more 
restrictions on the performance of experi- 
ments and the despatch and receipt of wire- 
less messages from the present crisis; but 
there were amazing possibilities before the 
science. How it had grown during the past 
eighteen years, and almost entirely owing to 
the energies of Marconi! It was greatly to 
the credit of this country that so many of 
these highly important inventions had their 
first encouragement and application here. 
* * * 

Liverpool.—The course of study for 
members of the Liverpool Wireless Associa- 
tion outlined in the October number of 
THE WIRELEss WORLD is continuing merrily. 
At a recent meeting there was a practical 
demonstration of '* Wiring for Ordinary Land 
Line Telegraph Instruments," and a sugges- 
tion made that during the period of pro- 
hibition of amateur wireless working the 
members should study ordinary telegraphy, 
using the Morse sounder, or buzzer. It was 
proposed that each member should provide 
himself with a portable outfit, consisting of 
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sounder (or buzzer), three terminal Morse 
key, dry cells, and a reel of about 110 yards 
twin cable. To secure uniformity a specifica- 
tion showing the requisite material, and the 
design of the case, will be prepared and 
submitted as a standard. 
* * * 

London.—Prof. J. A. Fleming, F.R.S., 
will deliver an address before the Wireless 
Society in London on “ The Function of the 
Earth in Radiotelegraphy," on Friday, 
November 13th, at the Institution of Electri- 
cal Engineers, Victoria Embankment, W.C. 

* * * 

Newcastle-on-Tyne.—A meeting of the 
Newcastle Wireless Association was held on 
October 1st, when Mr. Norman Hall, of the 
North-Eastern Schools of Wireless Tele- 
graphy, lectured on the “ Telefunken 
System.” It should be pointed out that 
meetings of this association will be held on 
the first Thursday in each month. 


AMATEURS IN THE ANTIPODES. 


HE last Australasian mail has 

brought us a letter from a “ New 

Zealander" in Wellington which 
modesty forbids us to publish in full. He 
claims (and he is not without authority to 
speak on the point) that THE WIRELESS 
WorLD “is the finest publication of its 
class in the world," and if his gratitude for 
the assistance he has received from its 
columns has led our correspondent to speak 
of the magazine in too eulogistic terms, we 
must, nevertheless, admit that what he 
marks as an achievement has ever been the 
ideal aimed at by those responsible for its 
conduct. Wireless experimenters will be 
pleased to know that the section of the 
magazine in which amateur practice is 
reported is read with considerable interest 
in the Antipodes. It would be useful if, in 
return, Colonial readers would record their 
own experiences, for which purpose our 
columns are open to them. To judge from 
* New Zealander's"' letter, the amateur in 
that countrv has not a very enviable time at 
the hands of the authorities, who have 
“ forbidden the use of any wireless apparatus 
whatsoever." This prohibition, however, 
does not seem to have daunted the amateur, 
for there is in New Zealand a very flourishing 
Amateur Wireless Association, which has 
taken up an attitude in the present crisis 
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that should in time gain for its members a 
larger measure of freedom to carry on 
experiments in wireless than they have 
hitherto enjoyed. 

* * * 


The Association held a meeting at Vic- 
toria College, Wellington, on August 11th, 
with Professor T. H. Laby (Vice-President) 
in the chair. At that gathering Mr. C. P. 
Eden moved, on behalf of the President, the 
following resolution, which was unanimously 
adopted :— 

That this meeting of the central execu- 
tive of the New Zealand Amateur Wireless 
Association deeply regrets that a state of 
war has been forced upon the Empire, and 
hereby instructs the secretary to notify 
all local branches that all members are 
expected to strictly adhere to the Govern- 
ment instructions to dismantle all wireless 
apparatus owned by them, and that any 
person found to be disregarding these 
regulations will be reported to the central 
executive by whom the offences will be 
reported to the Post and Telegraph 
Department and the Defence Depart- 
ment. 


This public-spirited attitude deserves 
every commendation, and it furnishes further 
proof that, with suitable encouragement, a 
well-conducted wireless society may be of 
inestimable service to the State. The 
members of the New Zealand Association 
have also had under consideration the ques- 
tion of providing a wireless set for the use of 
the expeditionary force sent to Europe. 


Diary of Meetings. 
MonpbayY, NOVEMBER 2ND. 
North Middlesex Wireless Club.—Shaftes- 
bury Hall, Bowes Park, London, N. 
WEDNESDAY, NOVEMBER 4TH. 
Barnsley Amateur Wireless Association.— 
Meeting, Shaw Lane Cricket Ground. 


THURSDAY, NOVEMBER 5TH. 
Newcastle-on-T yne Wireless Assoctation.— 
N. M. Drysdale on “ Wireless Telephony ” 
at 29, Ridley Place. 
FRIDAY, NOVEMBER 13H. 
Wireless Society of London.—Prof. J. A. 
Fleming, F.R.S., on “ The Function of the 
Earth in Radiotelegraphy,” at the Institution 
of Electrical Engineers, Victoria Embank- 
ment, 8 p.m. 
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The Wireless Direction Finder 


in Peace 


NY device that facilitates naviga- 
At and enhances the safety of 

“ those who go down to the sea in 
ships" is naturally of great importance, 
hence the keen interest manifested in the 
practical and successful application of the 
wireless direction finder (Marconi-Bellini- 
Tosi System) during the few months prior 
to the outbreak of the present hostilities. 

The toll of the sea is subject to no mora- 

torium, and, despite the progress of inven- 
tion, it will’ never be entirely requited. 
Nevertheless, many ships have come to 
disaster of a nature which, by the aid of the 
wireless direction finder, could now be 
avoided, and several instances of such are 
fresh in the memory. 
. Every known and practised method of 
fixing the position of a ship at sea suffers 
from certain disabilities and inherent imper- 
fections. The sun and stars may be ob- 
scured for days, during which the sextant is 
useless, the patent log leaves the calcula- 
tion of drift very much to judgment, the 
lead is of use only in soundings, and the 
magnetic compass indicates only the course. 
Moreover, the compass may mislead through 
abnormal variation. For instance, near the 
entrance to Lough Larne on the north-east 
coast of Ireland “abnormal magnetic 
variation amounting to as much as +4}° 
from the normal has been found to exist." * 
Notwithstanding these disabilities and im- 
perfections the sextant, the log, the lead, 
and the magnetic compass are com plementary 
and supplementary to each other, and each 
makes its indispensable contribution to the 
safe navigation of the ship. The function 
of the wireless direction finder is to supplant 
neither of them. It fills a hiatus which 
exists in spite of them, and acts as a check on 
them all. | 
. The story of the sea contains more than 
one instance of a ship proceeding to the 
assistance of another in distress, which, on 


ө See “Notice to Mariners” No. 1164 of 1914. 


and War 


account of fog, it has located only with 
difficulty and after the loss of valuable time. 
By the aid of the wireless direction finder 
on either the assisting ship or the ship in 
distress, the course of the former could have 
been directed straight to the latter merely 
by noting the direction indicated by its 
wireless signals. 

The wireless direction finder enables a 
ship to detect the direction of an ordinary 
wireless telegraph station (on board ship or 
on land) at distances of from about five to 
250 miles and more, depending on the 
power of the station and other conditions 
similar to those which govern the range of 
ordinary wireless communication. It there- 
fore follows that all the deductions, such as 
distance, speed, and course, that may be 
made from the angles obtained by optical 
means, may be made from those obtained 
by the use of this apparatus. 

The fact that the apparatus indicates the 
direction, but not the sense (that is to say, 
it does not differentiate between 20° off the 
starboard bow and 20° off the port quarter) 
is almost negligible, because а second 
reading after proceeding a little on a known 
course, an inquiry addressed to the sending 
station in case it is on a ship, or, in the 
case of a shore sending station, the observer's 
judgment, would dispel the ambiguity. 

In fog the approach of a wirelessly fitted 
ship on а course which would result in a 
collision could be detected and a disaster 
obviated. 

As a means of enabling ships to make 
narrow passages, such as the Straits of Belle 
Isle in Newfoundland and the Straits of 
Gibraltar, the apparatus is invaluable, 
given а wireless station at or near the 
entrance to the Straits; also it is useful in 
the same degree in rounding headlands on 
which wireless stations may be established. 

So much for the applications of this in- 
vention in time of peace. In war it is 
destined to be of equally important service. 
The oceans are wide, but fugitive enemy 


ships must at times make use of their wire- 
less in order to communicate with their 
colliers or each other, and then their loca- 
tion could be detected by a ship within 
range equipped with the wireless direction 
finder. It is probably true that on battle- 
ships the turret-mounted guns of 50 calibres 
or so might, according to their laying, 
exercise а varying influence on the readings, 
but this could be overcome by fitting the 
apparatus on ships of other types, such as 
armoured cruisers. 

It is conceivable that an enemy ship 
might pose as a land station, and, to serve 
its end, send false instructions to a mer- 
chantman ; but if the latter were fitted with 
the wireless direction finder the plot could 
be detected and the enemy ship out- 
manceuvred. 

Again this invention provides a splendid 
means of combating that formidable peril, 
the wireless spy, whose transmitting stations, 
be they hidden in forests, on the face of 
cliffs or on board ships in dock, may be 
located and hunted down either by direc- 
tion finders set up in motor-cars or in fixed 
stations designed to scour definite areas. 
When the many disguises a wireless aerial 
may assume are borne in mind, it is 
apparent that the eye cannot be depended 
upon to locate the wireless spy even when 
his existence is known. 

We are fighting an enemy who has 
mobilised all his scientific and engineering 
resources, therefore it behoves us to take 
advantage of every scientific development 
which may speed our conquest over him. 


The opening meeting of the session of the 
Institution of Electrical Engineers was held 
on Thursday, October 29th, when the 
President, Sir John Snell, delivered his 
inaugural address. At this meeting a 
marble bust of Michael Faraday was pre- 
sented to the Institution by Mr. Llewellyn 
Preece, on behalf of the fanuly of the late 
Sir William Preece, K.C.B., F.R.S., Past 
President. 


The Marconi Wireless Telegraph Co. of 
America announce the removal of their 
Northern District General Offices and Seattle 
Wireless Station to 2105-9 L.C., Smith 
Building, Seattle. 
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ADMINISTRATIVE NOTES 


THE Siamese Radio-Telegraph Law issued 
in April last gives the Government the 
exclusive right to establish 
and work wireless telegraph 
and wireless telephone 
stations on Siamese soil and 
on board ships permanently anchored in 
Siamese territorial waters, and the privilege 
is reserved to the Department of Posts and 
Telegraphs in the Ministry of Communica- 
tions. 

Wireless telegraph stations or field ap- 
paratus may be established and worked 
independently by the Army and Navy, but 
they are subject to such conditions as the 
Minister of War or Marine may sanction 
from time to time. Such stations may be 
opened to public correspondence, but only 
under special arrangement with the Depart- 
ment of Posts and Telegraphs. Installations 
on board merchant ships under the Siamese 
flag are only permitted when a licence has 
been granted by the Minister of Communi- 
cations, and they must comply with the 
provisions of the International Radio- 
telegraph Convention, 1912. The Minister 1s 
furtherempowered to make such conditionsas 
he may at any time deem desirable. Anyone 
who works, establishes or works apparatus 
contrary to the provisions of the Act is liable 
on conviction to imprisonment not exceeding 
six months, or a fine not exceeding five 
hundred ticals, or both, as well as the 
forfeiture of the apparatus. It is a penal 
offence to injure or in any way damage 
wireless apparatus or prevent the trans- 
mission and delivery of wireless telegrams. 

There will be two stations in Siam, one at 
Bangkok and the other at Senggora, having 
a normal range of 1,000 kilometres and 
working on wave-lengths between 250 and 
3,000 metres. Both stations are intended 
for Government Service. 


* * * 


THE Customs authorities of the Union of 
South Africa have recently given a decision to 
the effect that * wireless tele- 
graphy apparatus” is to be 
classified under No. 114B of 
the Tariff, the general duty 
being at the rate of З per cent. ad valore"; 
and the whole of this being returnable in the 
case of British manufactures. 


South 
Africa. 
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Wireless 1n. Panama 


A description of the Wireless Stations erected to control the great 
Canal Zone. 


HAT part of Panama which is called 

| the '* Canal zone ” is a strip of land 

ten miles wide by 49 miles long. 

Through the middle of it, with five miles 
on either side, runs the Canal itself. 

America has sent her engineers and pro- 
vided the money for the opening up of this 
great waterway between the Atlantic and 
Pacific coasts. She is therefore entitled to 
be proud of her enterprise and to colonise 
the Canal zone with her own people. The 
two great towns on the banks of the Canal 
which are given over to Americans are 
Cristobal and Panama. Here the American 
official makes himself as comfortable as 
circumstances permit within his residence, 
which, from a distance, looks not unlike a 
gigantic meat safe. 

The whole of the Panama zone is under 
State and military control for obvious 
reasons. The Canal is of immense importance 
both strategically and commercially to the 
United States. It will afford harbourage 
for her largest battleships, and therefore 
must be under efhcient control if it is not 
to be a source of danger to the nation which 
has produced it. For this reason it has been 
fortified, and further facilities of control 
are afforded by an elaborate wireless svstem. 
The principal station in the zone is situated 
just outside Colon, and works under the 
supervision of the United States Navy. 
The structures will comprise a power house 
operating house, and staff quarters. There 
will be four aerials of 1,512, 1.000, 600 and 
300 metres. The normal wave-length for 
merchant ship business is 600 metres ; 
between government ships, 1,000 metres, 
and between government shore stations 
1,512 metres. 

Two new skeleton towers, 600 ft. apart, 
each 300 ft. high, are in process of erection. 
They will rest on three bases 60 feet apart, 
forming a triangle, and set in cement. The 
intention isto use this station solely for 


ship commercial work and certain classes 
of government business. A constant watch 
is, of course, maintained by the operating 
force. 

The range of the large set will be 500 
miles in the daytime and 1,000 to 1,800 
miles at night. Under favourable con- 
ditions the station will work direct with 
Washington, D.C., and at all times with 
Key West and points within that radius. 
The site of the station 1s about one-quarter 
of a mile outside of the city limits of Colon, 
and faces about north. It is opposite the 
eastern breakwater at the entrance to the 
harbour. The site includes many bearing 
cocoanut trees, many of which will be cut 
down to facilitate the handling of the large 
antenna. Chis station will take care of 
the wireless service on the Atlantic side. 

The machinery in the power house 
includes one 25-kw. set, 2 5-kw. sets and 
2 2-kw. sets. Power is supplied by the 
Canal zone hydro-electric plant at Gatun, 
which also supplies the Balboa station on the 
Pacific side. In case of emergency the steam 
plants at Gatun and Balboa can be brought 
into use. 

But as we progress eastward through 
the Canal we reach Gatun, a station, a dark 
town planted on the grass, whose chief 
feature is an enormous cyclopian wall which 
rises in three immense steps for nearly half 
a mile. This giant staircase is encumbered 
with machinery and crowned by а compli- 
cated network of steel. It forms the edge 
of the Gatun locks and the machinery is 
part of the emergency gates which, should 
the other barricades fail, would fall into 
position and effectively bar the onrush of 
water from the upper canal. The locks 
are the elevators for the ships. By them 
the biggest battleships can be raised to 
а height of nearly 80 ft. and brought down 
to the level of the sea. For the bed of the 
Canal lies some 85 ft. higher than the two 
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COLON WIRELESS STATION. 
One of the chief stations erected for control of the Panama Zone. 


oceans, and it is, in fact, a water-bridge 
thrown across the land. Each of the locks 
raises or lowers the vessel 20 ft. But 
magnificent as this work is, it does not 
appeal to the eye of the traveller with such 
arresting force as the Culebra Cut. After 
passing Gatun the Canal finds its way into 
the bed of the Chagres River until Gamboa 
is reached, where the Culebra Cut com- 
mences. For nine miles it cuts its way 
into the red earth, and the strange colouring 
of the precipitous cliffs thrown up on either 
side creates the impression of a wound not 
yet healed. On either hand are swamps 
and marshes or forests, so silent that one 
feels that nothing can have stirred in them 
for a thousand thousand years. That is 
the outward impression ; but as the history 
of its making comes back to the mind the 
whole significance of the Culebra Cut takes 
another aspect. It is the work of Titans, 
and it has been accomplished in the face 
of untold difficulties. As fast as scientific 
man banked and terraced the sides, so did 
the mutinous earth slide back to its former 
place, and the work had to be done over 
again. Nine miles is the length of the Cut, 
and in this short distance twenty-one such 


slides occurred, or, as an American author 
aptly remarked, * The American went on 
patiently terracing and cutting off the 
heads of the adjacent hills, and the adjacent 
hills went on pushing and kicking the dirt 
back into the hole like so many naughty 
boys." 

The vision changes when ore reaches the 
Pedro Miguel and Miraflores Locks. Here 
the view opens out, the Canal assumes a 
more imposing aspect, and plays the part 
of the great water highway between the 
two greatest oceans of the world. Water 
has covered some valleys and earth others. 
Everything has been turned upside down. 
In the Bay of Balboa the ocean now comes 
to where was once a famous hill. But 
Balboa has other interests besides con- 
structional ones, for here is another of the 
Panama wireless stations. Its purpose is 
not so strategical as the one at Colon, and 
consequently it is not of such high power. 
It has been erected with a view to relieving 
the pressure of work at Colon, which will 
necessarily be felt as the wireless traffic 
increases, as 1t 1s sure to increase. Balboa 
Station will therefore deal principally with 
the vessels passing through the Canal. 
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At last we come to Áncon and Panama. 
Ancon is to Panama what Cristobal is to 
Colon, but it is a larger town. It is, in 
fact, the capital of the Canal's zone. Panama 
City is the most interesting of all the Panama 
townships. lt teems with life, and, more- 
over, it has some signs of the older order of 
things. There are, for instance, its old 
Spanish churches and squares, and theie 
are the dungeons of the Chiriqui Prisons, 
long since fallen into disuse, but still retain- 
ing their glamour of barbarous romance. 
As for the inhabitants, all the world and his 
wife is to be met here. Every language 
and dialect can be heard, while, moreover, 
there is a nondescript population whose 
descent and nationality it would be impossi- 
ble to fathom. The blood of many races 
runs in their veins, and the Panama has, in 
a way, made them her own; so much so, 
that they could almost form a nationality 
of themselves, for whom no better name 
could be found than ‘* The Panamese.” 

Such is the Panama Canal as it is to-day. 
What it has cost 15 80 million pounds in 
hard cash, or four times as much as the 
Suez Canal. Of human life, too, it lias 
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taken its toll, for it has been said that the 
Panama Railroad cost a man for every tie 
that was laid. Besides, it cost something 
to stamp out disease from this infested 
zone, and this was only accomplished at the 
expenditure of much time and money, and 
at great personal risk. At the outset it 
seemed a stupendous task, but the genius 
and fortitude of one man---Colonel Goethals 
—accomplished the seemingly impossible, 
and we have this cighth wonder of the world. 
Even as we write, we are undecided as to 
its best claim to the title. Is it as an - 
engineering feat, or as a feat of colonisation, 
or as a State enterprise, or as the enterprise 
of one man battling against disease ? It 1s 
impossible to say, and on any one score its 
claim to be considered a wonder would be 
secure. Therefore it is more: it is a wonder 
of wonders ; it is a triumph of the twentieth 
century, and one of the victories of peace. 


Marconi’s Wireless 1 etegraph. Company 
announce that their service to Honolulu has 
not been closed as reported by the United 
States Government, and that the commercial 
service is being carried on as usual. 


Showing one of the trellis-work steel masts. 
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QUESTIONS AND ANSWERS 


Mr. H. Dobell, who has hitherto conducted the ~“ Questions and Answers” 
section of THE WIRELESS WORLD, has received a temporary Commission as 
Lieutenant in the Royal Marines for duty with the Engineer Units of the Royal 
Naval Division which have been formed from members of the Institutions of 


Civil, Electrical and Mechanical Engineers. 


Arrangements have now been 


made for the answering of questions in THE WIRELESS WORLD to be carried on 

as usual during Mr. Dobell’s absence, and readers are invited to send questions 

on technical and general problems that arise in the course of their work or in 

their study to the Editor, THE WiRELEss Wonrp, Marconi House, Strand, 

London, W.C. Such questions must be accompanied by the name and address of 
the writer, otherwise they will remain unanswered. 


8. К. F. (York) wishes to know (1) Why the addition of 
a second wire to an aerial decreases the inductance? (2) Is 
platinised carborundum as good a detector as silicon with 
a gold point ? (3) Is there a simple method of cutting out 
atmospheric disturbances ? 

Answer.—(1) If we have two inductances in parallel‘ 
and they have no magnetic influence on one another, the 
resultant inductance of the pair is calculated as if they 
were resistances—that is, if L, and L, are the separate 
inductances, and L the resultant inductance, we have 


dob! 
L L, L 


Hence, if the inductances aro equal, the inductance of the 
pair is half that of either. This might be seen roughly 
from the fact that there are two paths of equal choking 
action for the current, so that it might be inferred that 
the pair would have half the choking effect of either. 
When, however, the two coils are so placed that they 
react on one another to add to their choking effect, the 
resultant inductance will be more than it was without this, 
but still less than that of a single coil. If the coils are 
practically similar, but made so that one will just slide 
inside the other, the coupling between them can be tightened, 
thus increasing the total inductance, until one is right 
inside the other. They may then be regarded as a single 
coil carrying the total current, and the total inductance 
cannot be further increased. The two inductances in 
parallel, with a more or less tight coupling. correspond to 
the case of the twin wire aerial. When these wires are 
very far apart their resultant inductance will be half that 
of a single wire. As they are brought closer together the 
reaction between the two makes the resultant inductance 
greater, so that when they are about 6 feet apart it will 
be about .7 of that of a single wire. Finally, when the wires 
comes into contact (coincidence) we have practically a 
single wire, all the magnetic field of each wire being linked 
with the other. 

(2) A good specimen of carborundum (platinised, or set 
in Wood's metal) used in conjunction with а potentio- 
meter and high-resistance telephones (say 4,000 ohms each) 
will be just as sensitive as silicon with a gold point, and 
infinitely more reliable. The crystal jigger should be of 
such a size as to tune with a very small condenser. 

(3) The method of opposed crystals is probably the 
simplest way of minimising X's. The function of the 
highly inductive choke which is connected from the aerial 
side of the aerial tuning condenser to earth is to prevent 
static charges accumulating. It does not prevent atmo- 
spheric disturbances impulsing the aerial, and so setting 
the receiving circuits in oscillation, and it is this impulsing 
the aerial that causes the noise known as X's. 


T. H. E. (Chesterfield). —I understand that the length 
of the earth lead of a transmitter alters the wave-length 
of signals transmitted. When the lead is buried, is the 
length calculated to where the lead enters the earth, or, 
in the case of dry earth, must the calculation be carried 
down to the point where the lead meets with moist earth ? 

If the lead were connected to the steel rail of a railway 
ling which, though not insulated, was not properly earthed 
until it had reached a distance of half a mile from the 
transmitting station, would this half mile have to be 
included in the earth lead? Or in the case of a ship 
station, how much of the ship's hull is included in the 
earth lead ? In other words, where do you draw the line 
between the lead and the earth ? 

In my case I have two earth leads—one to a water pipe 
and the other to buried metal. If these leads are of 
different length, will my transmitter be radiating two 
waves at once? If I put a small spark-gap between the 
oscillating transformer and the earth, will this gap provide 
& distinct line of demar.ation from which to reckon the 
length ? And would the small gap decrease my efficiency ? 

in the case of the recciver it is impossible to place such 
а gap; therefore, how will the question affect the receiving 
circuit ? 

Answer.—This inquiry is of a type which is often put. 
Usually it is difficult to give a satisfactory answer 
without a personal inspection of the station. The length 
of the earth lead certainly has an effect on the wave-length 
of the signals transmitted. The actual effective length of 
the earth-lead is the distance up to the point where the 
potential becomes zero or the same as that of the earth. 
In a ship station the distance up to the hull would be 
effective, but since the hull is a large metallic mass in 
contact with water (a conductor), and hence at zero potene 
tial, no allowance would be required for any part of the 
hull. The distance up to a connection to a steel 
railway rail would only have to be reckoned, since the rail 
forms with the earth a condenser of relatively large 
capacity and would be raised to a potential above that of 
the earth by only a small amount, and hence nearly 
equivalent to zero potential. A small spark-gap in the 
earth lead does not therefore provide a detinite point to 
separate earth-lead and earth, since there must be a 
difference of potential between its sides for it to act, 
hence part of the lower lead is effective. Such a gap 
would not markedly reduce the efficiency of a station and 
is regularly used in commercial stations. From the above 
remarks you will be able to answer for yourself the other 
questions on this subject which you ask. 


G. B. (Port Blair) inquires what measures should be 
adopted to prevent interference of telephone wires, which 
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are three hundred yarda away from the aerial of a 10 kw. 
set. He wishes to know if any protection other than 
running them underground is necessary. Also the dis- 
tance the four wires into the wireless station office should 
be run underground. 

Answer.—We cannot suggest any further precaution to 
take besides burying the wires and enclosing them in a 
metal casing. This metal casing should, however, be 
connected wherever convenient to the earth system of the 
aerial. The four station wires should run underground 
the full distance of three hundred yards from the line to 
the office; and they should, if possible, be taken at a 
point so that their direction into the station is at right 
angles to the aerial. 


N. T. S. (Waterford) wishes to obtain very loud signals. 
He says that he has heard of Clifden being audible at a 
distance of from 30 to 40 feet away from the tele- 
phones in London. His aerial is a good one, but has only 
one wire in it. Receiving set well made and almost small 
enough to go into the pocket. 

Answer.—By doubling the wire of your aerial it would 
certainly be improved, especially for long wave-lengths, 
as leas inductance would be required for tuning purposes. 
If your ambition ів to obtain very loud signals—say from 
Clifden—you would do better with a receiver wound with 
larger wire than it is possible to get on a receiver so small 
that it will go into the pocket. You give us no actual 
particulars of the winding of your jigger. But assuming 
that it is properly designed, you certainly should get 
signals from Clifden which con be heard several feet away 
from the telephones. Probably in the case in London 
which you cite some form of telephone relay was employed. 
This would, of course, render signals which were initially 
very weak audible at large distances from the telephones. 
An aerial of four wires 150 feet long would not be as good 
as your present one. 


B. B. B. (Wylde Green) gives particulars of his induc- 
tively coupled transmitting set. For the purpose of 
tuning the secondary to the primary circuit he connects 
а .35 (? 3.5) volt Osram lamp across several turns of the 
secondary, and notes when it glows most brightly. He 
finds that none of the amateurs who receive his signals 
when direct coupled can hcar them when he is using the 
inductively coupled arrangement. 

Answer.—Your method of tuning is, as you suggest, 
probably the cause of failure. When the lamp is con- 
nected across the secondary, owing to the low resistance 
of ita filament it will act more or Ісав as a direct short 
circuit to the secondary turns. "This is on account of the 
fact that it provides a non-inductive path for the high- 
frequency currents. The ratio of the currents in two 
circuits 18 governed far more by their relative inductance 
than their resistance in the case of the very high fre- 
quencies with which we are dealing. In the present case 
the lamp should be connected across a small inductance 
placed between the secondary of the oscillation trans- 
former and the earth wire—about ten turns of wire on a 
14 inch former should answer. As the tuning becomes 
closer, the number of turns across which the lamp is con- 
nected should be reduced, во that the change in inductance 
which takes place when the short-circuiting lamp is 
tinally removed is as small as possible. Hence the circuits 
are not thrown out of tune. Your other apparatus 
uppears to be quite satisfactory. 


S. В. (Barcelona) has increased the length of his aerial, 
which formerly consisted of six wires in parallel and 
eighteen metres long, by extending three of them sixty 
metres further along. The three extensions are of thinner 
wire than the six short ones. He states that he gets 
louder signals, but that his signals are “ more confused, 
owing to parasite sounds," and inquires (1) whether the 
different gauges of wire employed will interfere; (2) if the 
different lengths would have any effect, 


Answer.—(1) The actual effect of the difference in size 
between the two portions of the aerial wires depends upon 
whether the wires are of very widely differing sizes or 
nearly the same. Jn the latter case it is probable that 
nothing would be noticed on an aerial of the size given. 
(2) The three short wires would not interfere with the 
reception of signals. But the aerial would probably be 
quite as efficient without them. If by '' parasite sounds "' 
atmospheric disturbances are meant, these naturally in- 
crease in strength just as the signals do. In the absence 
of information as to the receiver which is used we can 
only suggest that a tuned receiver coupled to the aerial 
be employed and the coupling always being as loose as 
possible. Much can be done by coupling adjustment in 
the direction of reducing atmospherics and other ex- 
trancous disturbances. The method of joining the exten- 
sion wires by an independent soldered loop is correct. 


С. 8. В. (Chester).—(1) My silicon platinum detector 
works well with a buzzer, 4,000 w-phones, and tuner 
wound on a tube 3 in. diameter and 60 cms. long, with 
No. 22 S.W.G. wire. But I have been unable to obtain 
results from a well-insulated aerial averaging 28 feet in 
height and a brass curtain pole for my earth. I have 
tried putting a small condenser across my phones, but 
without successful results. 

(2) What is the formula to find the transmitting distance 
of a transmitter and the receiving distance of a receiver ? 

Answer.—Before you go any further in your experi- 
menting, the best thing for you to do is to read carefully, 
and understand, the course of instruction set out in the 
book on “The Elementary Principles of Wireless Tele- 
graphy," by R. D. Bangay. Your diagram violates the 
root principle of a receiving circuit, viz.: that the aerial 
should possess as little damping, or in other words should 
be as free to oscillate as possible. You have inserted the 
large resistance of the crystal right in the earth-lead. 
The electrical effect of this is similar to the mechanical 
effect of a viscous liquid on a pendulum. You cannot. 
expect an aerial to oscillate freely if you insert a large 
resistance in series with it any more than you would 
expect a pendulum to keep swinging for long if you im- 
mersed it in some liquid like treacle. You will gather the 
force of this after reading the above-mentioned book. 
For diagrams of connections of & single slider tuner we 
must refer you to previous numbers of THE WIRELESS 
WoRLD, in which they have been repeatedly given. We 
pau that the brass curtain pole that you mention is 

uried in the ground. This should form a fairly good 
earth. Your question (1) you will be able to answer for 
yourself after reading the book. (2) There is no simple 
formula for either of these purposes. Everything depends 
upon local conditions, and such questions are decided by 
experience. 


Benoni (Newcastle-on-Tyne) wants particulars as to 
the construction of a highly efficient 600-metre receiving 
set, with details of telephones and crystals. He also 
enquires whether phonograph cylinders are suitable for 
winding coils on. 

Answer.—It is impossible to give particulars as to the 
making of complete sets in these columns. There are 
several books on the subject, and many excellent seta 
have been described in the back numbers of THE WIRELESS 
WonLp. Look up the previous answers to questions and 
you will get all the information you require. Phonograph 
cylinders could be used as formers for winding coils, but 
we should imagine that tbeir brittleness would prove an 
annoying fcature attending their use. 


M. ОС. (Ennistymon), D. G. W. (Edinburgh), and 
others who have sent questions as to the obtaining of 
licences for stations should apply to the Secretary, General 
Post Office, London. The authorities will decide what 
acrial they can allow to be used, and licensees must adapt 
their apparatus to it. Of course no licences are granted 
at present. 
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Among the Operators 
Our Naval Heroes 


“ Dulce et decorum est pro patria mori." 


HE Marconi service has this month 
| to record a great honour and a great 
loss. Three of her wireless operators 
bravely went to their death in the cause of 
their country when as the result of a naval 
engagement in the North Sea the battleships 
Aboukir, Cressy, and Hogue were sunk by 
a German submarine. At least, it must be 
presumed that they lost their lives, for up 
tu the present they have not been reported as 
saved, and by now the lists of the rescued 
are presumably completed. Theirs was not 
a showy part in the great theatre of war. 
The wireless cabin takes up only a small 
corner of a battleship. But it was a neces- 
sary and a vital part, and they played it like 
men until—' the play was played out!" 
Their reward is with them. Their noble 
fulfilment of duty adds a fuller lustre to the 
service they represent, and in remembering 
them their brothers-in-arms will also re- 
member that it is the quiet heroism of men 
such as these who have won for England the 
honourable place that she holds in the 
world to-day. 

These three men, George Edward Turner, 
Sidney William Rudderham, and Charles 
Thomas Massey, were among the first of the 
large number of Marconi wireless operators 
who volunteered for wireless service on the 
Royal Naval Reserve at the outbreak of the 
war. On August 4th they presented them- 
selves at Chatham, and were immediately 
commissioned for active service. 

There is always an element of risk in the 
life of a ship's wireless operator, although the 
apparatus they operate has been the very 
factor which has diminished such risk ; but 
our lost comrades willingly faced the far 
greater dangers of war, and the utmost price 
of their heroism was asked of them. Ёгепе- 
runt monumentum aere perennius / 

One of the wireless. operators on the 
Cressy was among the rescued, and has 
given the following vivid account of the 
engagement :— 

When the Aboukir was struck we thought 
it was by a mine, but when the Hogue 


went we knew it must be a torpedo. The 
Aboukir slid on her side and sank slowly, 
her funnels almost level with the water 
and the smoke coming out as from the 
water's edge. The Hogue was struck aft 
and sank aft. She seemed to give one 
jump out of the water and then to go 
straight down. She was struck after the 
Aboukir, but sank first. I was just 
sending out a message that the Aboukir 
and the Hogue had been struck when one 
of the 9:2-in. guns was fired. The shock 
of it made me think we had been struck, 
and [ added to my message, “ And so 
have we." Immediately afterwards we 
were torpedoed. The Cressy must have 
fired a dozen shots or more. She went 
down slowly, and as things began to fall 
down the deck, which was turned upwards, 
I threw off my clothes, climbed the deck, 
and went down over the keel. There was 
a target fastened to the ship and some 
men were using it as a raft, but they 
could not cut it loose. As the ship went 
down they were swept away and the 
target somehow became free. I got on 
it, and was rescued by the trawler Cori- 
ander, of Lowestoft. The skipper of that 
trawler and his men are Britishers all 
through. They took their ship through 
the swimming men and saved scores of 
us. When they got us on board they gave 
us every bit of clothing they could 
spare, even some off their own backs. 
They kept tea going all the while, and onc 
man was hard at it frving fish all the 
time. During all this time they were in 
& place of danger. I have read about 
shipwrecks, and how men keep their 
heads, but I cannot say I ever imagined 
things could be so calm and disciplined as 
they were with us. Men in the water 
who could swim were helping those who 
could not. One splendid act was done. 
A seaman, a powerful swimmer, I saw 
fighting the waves with a midshipman on 
his back. When they were brought 
aboard the trawler the midshipman tried 
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Charles Thomas Massey (on the right), 
Wireless Operator on H.M.S. Aboukir. 


to find the sailor, but the latter did not 

show up. He was saved, though, we 

know that. 

Considering the necessarily short warning 
that could be given, the work of rescue was 
admirably carried out. An urgent wireless 
message was sent to Harwich, and all 
warships in the harbour put to sea at full 
speed. Some destroyers escorting a warship 
returned to Harwich Pier that same evening, 
and by 9.15 all survivors had been brought 
ashore. - 

We conclude with short biographical 
notices of the three deceased operators. 

GEORGE EDWARD TURNER (Wireless Tele- 
graph Operator, First Class, H.M.S. Hogue) 
was born at Settle, Yorkshire, in December, 
1888, and joined the Marconi Company as a 
learner at their London school early in 1913. 
On receiving the Postmaster-General's certi- 
ficate he was appointed wireless telegraph 
operator on board the <frayon, in which he 
made one voyage before receiving an appoint- 
ment to the Gloucester Castle. Early in 
August he volunteered for wireless tele- 
graph duties. 

SibpNEY WILLIAM RuppERHAM (Wireless 
Telegraph Operator, First Class, H.M.S. 
Cressy) was born in London in 1894, and 
joined the Marconi Company as a learner in 
their London school in December, 1913. 
He served in the Oceanic and West Point 
prior to joining the Navy. 

CHARLES THoMAS Massey (Wireless Tele- 
graph Operator, H.M.S. Aboukir) was born 
at Stonehouse, Devonshire, in 1890, and 
joined the Marconi Company as a learner 
in 1910, and served on board the Kia Ora, 
Majestic, Mesaba, and Lanfranc. 


The following notice has been issued 


bv the Liverpool and London War 


Tue WŴIRELEss WORLD 
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Risks Insurance Association, Ltd. It is 
addressed to all commanders of vessels 
forming part of the Association, but as it 
deals entirely with regulations concerning 
wireless messages, we commend it to the 
notice of all operators. 

1. It is of the utmost importance that no 
messages should be sent from any ship on 
ship service, or by passengers, or by the 
wireless operators, which give any clue to: 

(a) The position of the ship. 

(b) The course of the ship. 

(c) The past or future movements of the 
ship, including its dates of departure, 
arrival, etc., etc. 

2. To secure the observance of these 
regulations members are requested to give 
at once instructions to the Masters of all their 
vessels which are fitted with wireless :— 

Fixst.—To insist that no message be sent 
until it has been first signed by the Master, 
or bv the First Officer, or by some other 
officer specially nominated for that purpose 
by the Master. 

SEcoNDLY.— То take all such steps as are 
necessary to prevent the wireless operator 
sending any messages on his own account. 

TuinpLv.—To arrange that calls are 
acknowledged, but no information given in 
reply without the authority of the Master 
or duly appointed officer. 

FovRTHLv.— To arrange so that all 
messages received are immediately reported 
to the Master or duly appointed officer. 

FirrnLv.—To report immediately оп 
arrival in port all cases in which messages 
have been received from other British ships 
indicating the position, course, or move- 
ments of such other ships. 


1 2 
1. George Edward Turner, 
Operator on H.M.S. Hogue. 


2. Sidney William Rudderham, 
Operator on H.M.S. Cressy. 
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“Fryine—Some PracricaL EXPERI- 
ENCES.” By Gustav Hamel and Charles 
C. Turner. 341 pp., illustrated. (London: 
Longmans Green & Co. 12s. 6d. net). 

A pathetic interest attaches to this book, 
for, since its publication, one of the authors 
has sacrificed his life to the development 
of an art with which he had gained great 
distinction. The book is one which we have 
read with a great deal of interest. The 
authors have departed from the beaten 
tracks of aviation literature, and have 
produced a work dealing with the practical 
side of aviation, and no two writers could 
be better qualified for the task. 

The book contains twenty chapters and 
deals with such practical subjects as the 
choosing of a machine and the cost of 
flying. The influence of winds, eddies and 
other disturbances is dealt with. There 
is а chapter by Mr. Henri Farman on 
accidents and their prevention. Theoreti- 
cally every flying accident is preventable, 
but in practice it has been unavoidable in 
the nature of things that numerous accidents 
have occurred, and it cannot for the moment 
be expected, even with the extensive 
knowledge of the conditions of flying now 
possible, that they will be altogether 
avoided. 

An interesting chapter is that dealing with 
wireless on aeroplanes, which has been 
compiled from notes contributed by Mr. 
Marconi. The application of wireless instru- 
ments is described and the various designs 
discussed. 

" CAREERS FOR Our Sons.” Edited by 
Rev. G. H. Williams. (London: Adam and 
Charles Black. 5s. net.) 
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This is the fourth edition of a book which 
is likely to be of service to parents who are 
called upon to find a suitable vocation for 


their sons to enter. Particulars are given 
of the conditions of service in the Marconi 
Company. Mr. Williams does not make use 
of unnecessarily alluring bait in order to 
attract young men into the service, and 
his plain statement of the conditions and 
prospects is one that should commend itself 
to those who are endeavouring to place 
their sons in some profession. 

* * * 

“Test QUESTIONS IN WIRELESS TELE- 
GRAPHY.” (Test Cards Series: ‘‘ Elemen- 
tary Principles," 228 questions ; Series II., 
“ Elementary Principles and Practical 
Questions on Apparatus," 288 questions). 
London: The Wireless Press, Ltd., Marconi 
House, Strand, W.C. ls. per series. 

The object of this useful series of test 
question cards, with their corresponding 
books of answers, is to assist the amateur 
who wishes to take up the study of the 
principles and applications of wireless 
telegraphy, for they furnish him with the 
means of probing his knowledge of the sub- 
ject as he goes along. Six questions are 
printed on each card. Having answered 
them to the best of his ability, the student 
can then test his results by referring to the 
corresponding “answers,” and subse- 
quently compares his answers with those of 
other students. If he experiences any diffi- 
culties in working out the problem, or finds 
that his own results differ from those of 
other students, the Editor of THE WIRELESS 
WorLD should be communicated with, and 
he will gladly give the necessary help. 
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PERSONAL. 


Mr. E. J. Nally, Vice-President and General 
Manager of the Marconi Wireless Telegraph 
Company of America, has been elected one of the 
Vice-Presidents of the Old Time Telegraphers 
and Historical Association, of which Mr. Andrew 
Carnegie is President and Mr. Thos. A. Edison 
another of the Vice-Presidents. 


Mr. G. C. Mason, of the Engineering Staff, 
(reneral Post Office, London, has been appointed 
assistant superintendent in the Wireless Section. 


Captain С. G. Crawley, R.M.A.. Deputy Inspector 
of Wireless Telegraphy in the Post Office, who 
volunteered for active service, has been appointed 
to H.M.S. Marlborough. 


Mr. John Graeme Balsillie, A.M.I. E.E., engineer 
for radio-telegraphy to the Commonwealth Govern- 
ment of Australia, is resigning that appointment 
at the end of the present year to take up private 
practice. 


At the Key West wirelees shore station, which 
the United States Government has  crected, 
William Keepers, formerly stationed at Key 
West for seven years, is chief electrician in charge. 
The staff in order of rank or seniority of service at 
the station is as follows: I. T. Ward, W. M. 
Bloomenkranz, J. V. Cooper, J. E. Martin, 
and J. E. Reid, operators; S. DeLong, clerk ; 
A. T. Beam, messenger. The “ Zone" radio 
officer in charge of all the United States Government 
wireless stations and also those of the Panama 
Government is Lieutenant C. W. Cremshaw, 
with temporary headquarters in Colon. 


Mr. C. Tapp has been appointed by the Com- 
monwealth Government wireless inspector at the 
Australian station, Thursday Island. 


Mr. G. E. Clarke, who was for 20 years in the 
service of the Commercial Cable Company in 
London, and for the past three years in that com- 
pany's service at New York, has resigned his 
position to accept the post of chief operator at the 
new City office of Marconi’s Wireless Telegraph 
Co., Ltd. 


W. H. Payne, Traffic Superintendent, Amal. 
gamated Wireless (Australasia), Ltd., '' Wireless 
House," Clarence Street, Sydney. was recently 
presented with a fully equipped cutlery cabinet, a 
fitted travelling bag, and rug, from the directors 
and employees of the company, on the occasion of 
his marriage in New Zealand. 


George E. Baxter has been appointed manager 
at the Marconi Transpacific high-power station in 
California (San Francisco), to which station 
reference is made in another column. Mr. Baxter, 
who was born in California in 1890, has had a good 
deal of wireless experience, and served on various 
ships and at the Mounterey station before assuming 
managership of the Hillcrest station (San Francisco) 
in 1911, from which he has been transferred to the 
high-power station which forms an important link 
in the Pacific wireless chain—San Francisco- Hono- 
lulu. 


R. R. Carlisle, who was instructor at thc 
Marconi School, San Francisco, has vacated that 
post to take up his duties at the high-power station 
at Honolulu. 


Gerald H. Mawson has been appointed Second 
Lieutenant in the Northern Wireless Signal 
Company. 


Mr. F. Addey, B.Sc., of the Engineer-in-Chief's 
Office, has been appointed an Assistant Inspector 
of Wireless Telegraphy in the Secretary's Office, 
G.P.O. 


According to reports from Ottawa Mr. L. P. 
Pelletier, the Postmaster-General of Canada, is in 
very poor health. and the belief is held in official 
circles that he will be compelled to retire from 
public life in the near future. Mr. Pelletier has 
been a member of Sir Robert Borden's Government 
since its formation. Mr. T. Chase Casgrain will 
succeed to the portfolio. 


PATENT INTELLIGENCE. 


No. 11371/1913. (Mr. G. Marconi). Specification 
No. 28865, dated December 14th, 1912. describes 
an arrangement wherein a condenser is charged 
through suitable inductances and resistances from 
a source of current, preferably a high tension 
battery, and discharged through an inductance, 
which may be coupled directly to an aerial, and a 
revolving toothed dise or dises in series. It also 
describes how a continuous stream of oscillations 
may be produced by this apparatus by arranging the 
speed of rotation of the disc so that the interval 
between two successive discharges is equal to or is 
a multiple of the natural time period of the aerial 
and of the closed discharged circuit. 


ORSE CODE CARD, showing Alpbabet, Numerals, 
Abbreviati^ns. etc . at a glance. Price 2d. post free. — 
Tue WiRELESS Press, Lto.. Marconi House. Strand, W.C. 


NY BOOKS reviewed. in the WiRELEksS WOoRLD or 
other magazines. will be forwarded per return upon 
receipt of remittance covering cst of book and postage.— 
Tue WiRELESsS Press, Lro., Marconi House. Strand, W.C 


FFICIENCY IN WIRELESS TELEGRAPHY.—The 
Test Cards iust published, will be a valuable aid to all 
students. —See advertisement page vi for full particulars. 


EAR-BOOK OF WIRELESS TELEGRAPHY AND 

TELÉPHONY, 1914. A few returned copies available, 
otherwise out of print. Price 3/- post free.— Tur WIRELESS 
Press, Lrp.. Marconi Hcuse, Strand, W.C. 


AP OF THE WORLD, showing principal Wireless 
Stations. Price 1/8 post free. THE WiRELEsS PRESS, 
І.тр., Marconi House, Strand, W.C 


INAL DIGEST FOR MARCONI STUDENTS, 
First Edition, 9d. post free. Second Edition, enlarged 
and improved, embracing Handbook. Ccmplete Guide 
to Government. Examination. Useful to Operators. 2/6 
post Iree. Glasgow Herald: " As revised and brought 
up to date the volume should p ove more than ever useful 
to candidates for examination in wireless telegraphy.'' 
Sole Publishers, WALLASEY SerctiariTY Co., 11 Leasowe 
Avenue, Wallasey, Cheshire. 
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SULLIVAN TELEPHONE RECEIVERS for Wireless Telegraphy and 
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Fast Speed Wheatstone Automatic Transmitters and Receivers, guar- 
anteed at 400 words per minute, and Wheatstone Apparatus generally. 


Precision and Standard Measuring Equipments for D.C. and A.C. (high 
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Accuracy from the National Physical Laboratory at cost price. 
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^ “Wireless” TELEPHONE RELAY 


/ \ IMPROVED FORM will MAGNIFY CURRENT over 100 TIMES. 
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For INCREASING the RANGE of а Receiving Station. 
j For RECORDING Messages and TIME 
\ SIGNALS. 


For operating LOUD SPEAKING TELE. 
PHONES. 
J — For working CALLS and RELAYS. 


Also BEST RECEIVERS made for Wireless and other RELAYS 
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December, 1914. 


Subscription Price 3d. 
5/0 per annum Post Free Sd, 


. “Wireless—as Usual " 


HE purpose of the above title is to 
| urge wireless amateurs to keep up their 
practice and to strive for yet further 
proficiency in the science which they have 
taken up as a hobby. There is no saying 
when their knowledge may become useful 
to the State, and those who are endeavouring 
to master its difficulties are doing a service 
none the less important because it does not 
receive official recognition or public thanks. 
If the members of wireless societies 
throughout the United Kingdom, or better 
still, throughout the Empire, will look upon 
their work in this light it is obvious that 
England will be possessed of a reserve 
corps of men more or less proficient in this 
system of communication, who, should 
they be called upon, will be capable as well 
as wiling to take up service for their 
country. Other men are occupying all 
their spare time in endeavours to become 
efficient according to their personal apti- 
tudes, and the following is a particular 
example of this quiet patriotism. 

The members of the staff of one of the 
Departments of State have been forbidden 
to accept commissions at the present time, 
since their services cannot be dispensed 
with. Nevertheless they have organised 
an Officers’ Training Corps on their own 
account, and although they are fully 
aware that they will only be required 
in the most desperate emergency. Such 
an occasion we hope will never arise 
and the members of this corps themselves 
do not expect it, but they are not going to 
leave anything to chance. If they can 


afford so much personal inconvenience for 
the sake of the “old country," wireless 
enthusiasts can do so also. 

Because there is no opportunity of 
indulging in practical work that does not 
mean to say that all progress must cease. 
Even experts can always afford to 
be learning, and there is much to be 
gained by the study of the theoretical side 
of wireless telegraphy. The present is an 
excellent time for quiet reading and learning, 
because the temptation to do nothing but 
practical work no longer exists. Often 
the theory of wireless telegraphy is neglected 
for the more attractive work, and it is & 
great pity because the amateur by this 
neglect places himself at a disadvantage 
whenever a problem crops up. He is per- 
force, by reason of his want of theoretical 
knowledge, obliged to slur over the difficulty, 
and ** muddle through somehow." 

Most of the wireless societies have for the 
ensuing session organised a series of lectures, 
which we recommend all those interested 
to attend. The Barnsley Society has even 
gone one better; there a class has been 
organised for dealing with and explaining 
the instructional articles in THE WIRELESS 
Wortp. We are sure that the members 
who take up this class work will profit 
exceedingly. They will be able to answer 
questions—most difficult of all tests; for 
how many people think they know all there 
is to know about a subject until questions 
are put to them and they find themselves 
hopelessly unprepared to give concise and 
reasonable answers to them. 
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Personalities in the Wirelés 


World 


Lt.-Col GEORGE OWEN SQUIER. 


Military Attaché to the American Embassy in London. 


introduction to Lt.-Col. Squier, of the 

United States Army, and found him 
with half an hour to spare for conversation, 
you would soon realise that you were listen- 
ing to a man who knows his subject from 
a to w. 

Ask him about wireless telegraphy and 
he has excellent tales to tell of the infancy 
of this great invention. For instance, he 
was in the laboratory of Sir William Preece 
at the Post Office and was occupied in tests 
of the work of the synchronograph on the 
telegraph lines of the British Government, 
more especially with a view to ascertaining 
the efficacy of the Wheatstone receiver 
operated by the alternating current in trans- 
mitting intelligence, when Mr. Marconi first 
visited the then Engineer-in-Chief of the 
Post Office with a view to demonstrating 
the practice of Radiotelegraphy. Colonel 
Squier’s interest in all matters relating to 
telegraphy extends to wireless telegraphy, 
and this interest has resulted in his intro- 
duction of a system of “ wired wireless " 
which has already received notice in this 
magazine, and has been demonstrated before 
many learned bodies, including the Royal 
Society. 

While still a major of the United States 
Army Signalling Corps he drew up in 1904 a 
report at the request of Major-Gen. Arthur 
MacArthur, on the “ Absorption of Electro- 
magnetic Waves by Living Vegetable Or- 
ganisms,” and one section of it deals with 
vegetable antenns for wireless telegraphy. 
But perhaps another section is of greater 
interest to-day—viz., “ Wireless Telegraphy 
for Military Field Operations." 

An important treatise by Col. Squier is a 


I: you were lucky enough to obtain an 


paper which was read before the American 
Institute of Electrical Engineers, on June 
28th, 1911. It deals with multiplex tele- 
phony and telegraphy by means of electric 
waves guided by wires, and in it he demon- 
strates his invention of “ wired wireless " 
to which we have already referred. 

Col. Squier was educated at the John 
Hopkins University, Baltimore, where, in 
1893, he gained the degree of Doctor of 
Physics and where he was a research student 
and Fellow in Physics under the late Pro- 
fessor Rowland. He gained his military 
training at the famous academy at West 
Point and afterwards was attached to the 
Signal Corps. His authorship of “ The Pre- 
sent Status of Military Aeronautics " placed 
him amongst the foremost authorities on 
this subject, and he was made chairman of 
the Joint Army and Navy Board, which 
tested the original Wright Brothers’ aeroplane 
at Fort Myer, Va. He is a member of the 
American Physical Society and also of the 
American Institute of Electrical Engineers. 
Later he was placed in charge of the War 
Department Radio Research Laboratory at 
the National Bureau of Standards at Wash- 
ington, an institution with functions similar 
to that of the National Physical Laboratory 
at Teddington. It was as representative of 
the United States that he attended the 
International Radiotelegraphic Conference 
held in London in 1912, and since that time 
he has been a well-known figure in London 
society, for the same year he was appointed 
Military Attaché to the American Embassy. 
Also, in 1912, he was awarded the Elliott 
Cresson Gold Medal, on the recommendation 
of an expert committee, for his researches in 
multiplex telephony. 
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On the Capacity of Radio- 
Telegraphic Antenna' 


By Prof. G. W. O. HOWE, D.Sc. 
PART I. 


horizontally or vertically at a great 

distance from the earth, and brought to a 
potential above or below that of the earth, 
its electric charge will not be uniformly 
distributed over its surface, but will have 
a greater density near its ends. The calcu- 
lation of its capacity is greatly simplified, 
however, by the assumption of a uniform 
distribution, and although such a distri- 
bution is impossible in a continuous wire, 
it would be quite possible if the wire were 
made up of a large number of short pieces, 
say l ст. long, stuck end to end but insulated 
from each other. Each centimetre of its 
length could then be given an equal charge, 
but the potential would vary from point 
to point along the wire in а way which 1s 
easily calculated. Thus, let 
r—radius of wire in centimetres. 
l=length of wire in centimetres. 
o=surface density of charge in electrostatic 

units per square centimetre, 

then the potential at any point P on the 
axis of the wire, due to the charge on a 
small length dx at a distance z is equal to 


2.r.dz.ec 
PEN M 
The potential at the mid-point of the wire is 
+Y? dr И dx 
v J " VEET ог rro : Vn» 
This is equal to 
l (2 
j* Vin tl) 


Or 42ro sinh! А 
2r 


I: а single straight wire is supported 


Arro loge ( 


2 


In all practical cases : , 18 enormously 
r 


greater than unity, and little error is made 


| ж Paper read before the British Association at 
Sydney, N.S.W, 


EE 
by putting А ы +1 = М so that the 


potential at P becomes 
zro log, ‘or = log, where Q = 2;rlc 


is the total charge on the wire. 

In the same way the potential at any 
point of the wire can be found, thus the 
potential at the point P, distant al from 
one end of the wire, is the sum of the 
potentials due to the two parts AP and BP 
considered separately. 

P 


t-al re --- (£2 A)L -—--—= 
Fre. 1. 
a dx (1—a)} dr 
0 Мт*+з 0 rt +? 
2al 201— 
=2nro| log, = + log, са : 
r r 


[2 
=2nrg log, Е 1-а) | 
а. -. г. 9 з 
Et lote [ vaia] 
2l 
= log, [ E Vaa) | 
= 4779 Lx + log, 24 a(1— 3] 


This formula is not accurate very close to 
the ends owing to the approximation made 
above, but even at a distance from the end 
equal to twice the diameter the error does 
not exceed 1 per cent., while at the extreme 
end we have 


Үр= 2270 


2 


To obtain greater accuracy near the ends 
the rigid formula 


V=2nre С = +sinh-? com ] 
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can be readily used if one has a sinh table, 
and the values marked with an asterisk 
in the table were calculated in this way. 

The value of loge 24/a(1— a) is always 
negative, so that the potential is a maximum 
at the mid-point of the wire. 

The following table gives the value of 


1 Жык шшш 
2 [1og.- + log, 2v/a(l — a) | 
for different values of a; by multiplying 
this by 2rro, i.e., by the charge per unit 


length, the potential at any point is ob- 
tained : 


a loge 2 4/a(1—a). | 
| r ro 

0 5-99* 7-07* 
0-001 —2-76 6:19* T:64* 
0-01 —1-613 7-43* 9:54 
0-05 —0-833 8:94 11-10 
0-1 —0:51 9:58 11:74 
0:2 —0-223 10-16 12:32 
0-25 —0:1425 10:32 12:48 
0-3 —0:0873 10-42 12:58 
0:5 0 | 10-60 12-76 


are plotted in Fig. 2, which, 
therefore, shows the distribution of potential 
on the assumption of a uniformly distributed 
charge. 


Potential in absolute ES. Units. 


ШЕЕ SES 
Ee ded pep mo E espe ика 
чишшишишишишишишитшниишиш 
01 02 03 04 05 
Distance from end in terms of the length, 
Fig. 2.—Single Wire with Uniform Charge 
of 1 unit per Centimetre. 
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———— —— 


If now we assume that all the insulated 
pieces of which the wire is composed are 
connected together to form a continuous 
conductor, electricity will flow from the 
central part toward the ends until all 
points have the same potential. The 
approximate value of this final potential 
is equal to the average potential of the 
various sections, that is, to the average 
ordinates of the curves in Fig. 2. 

This average potential may be found 
from the curves or may be obtained mathe- 
matically, as follows : 


Taste I _ 


Values of 2 [toe + log 2 vla) | 


! 2,000 | {= 6,000 | 1.29000 "40,000 

r r Ir r 
8-28* 9:37" 10-59* 11-28* 
9-72" 11-84 14-28 15-66 
11-96 14-14 16:58 17:96 
13-52 15-70 18-14 19-52 
14-16 16-34 1878 , 2016 
14-74 16-92 1936 , 20-74 
14-90 17-08 1952 ` 2090 
15-00 17-18 1962 | 21-00 
1518  ' 1736 1980. 2118 


—— 


log2 уа (1—a)— 


Average value of 


log 2va(1—2a) = 74 i] log 24/a(1—4) da 


, , 1 log a Hog (l—a) 
= ean — —— 
f ose f g dat f = de. 
—log, 2+ 3(—1) - ((—1) 
= -0-309. `- 
Hence the average value of the potential 
along the wire with a uniformly distributed 
charge 1з 
dnro [iog -—0399]. 
| r 
The following table shows the error made 


by neglecting this correction and taking 


simply V = 4rrø log, as is usually done : 


TABLE П. 

l ao È |, l nana Percentage | 

т log. T log. У 309 | “difference. 

200 | 5-30 4-99 6-18 

600 6:38 6:07 51 
2,000 1:99 1:28 4:25 
6,000 8:68 8-37 5-7 
20,000 9:90 9:59 52 

,000 1059 | 1028 3-0 


—- 


B 
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Bocce ef tk a a LA LA 


The figures in the last column give the 
percentage by which the capacity as usually 
calculated is to be increased. 

Although this result has been obtained 
from the formula which is incorrect in the 
immediate neighbourhood of the ends, the 
error so introduced is very small. The 
accurate expression for the average potential 
due to a uniformly distributed charge can be 
found as follows : 


al ах (1—44 dr 
V = M ac CORE 
P 2nrc A Vr n 7 + т : vri 
mto [sinh al | ainh-! =a], 
r r 


1 1 Е 
Var = are | [ аһ da / sinh-! (1—ay da] 
0 r 0 r 
1 
=4erg | sinh-} a 
о of 


Integrating by parts 


1 1 
Е sinh-! =] — | ad sinh-! E 
т jo 0 r 
l 
= nre аһ f x: è ——,,| 
r or а?!? 
J} tn 


) 
1 
= nre me m | ada | 
dii: °‚/ un 
атр 


The difference between this and the 
approximate formula used above 1s negli- 
gibly small for all practical cases. Hence 
the capacity of a single wire far removed 
from the earth is given by the formula 

C= = _ a 
S 4nro(log, , 0:309) 


= п clectrostatic unite. 
2 log, . 0618 


The capacity per centimetre length 
1 


2 log, -—0-618 


1 1 
quran ES 00 —————— mfds, 
(2 log, -—0618) 9x10 


E.S. units 


Capacity per foot 


= ——nicro-mids. 
2 log. aoe 


TTT TTT tt 
MERE Oe I LLLLLLLLLLET LI а 
ишишияниннининкаанив 


8 iB 
Psa И ER PT ИЙ ШЕ ERE ТИ ПШ! 
тее и а авомири 


`85 
ини тани ш " 
ee Eee TEES w 
АЕ . 
ы TNI ae 
Se ese Е 


Length. 


Fig. 3.—Capacity of a Single Wire in 
Millionths of a Microfarad per Foot. 


It is noteworthy that the capacity per 
foot lies between 1:5 and 2-1 micro-farads. 
for all the cases likely to arise in practice. 

The dotted curve in Fig. 3 gives the 
average value of the potential for a uni- 
formly distributed charge of 1 unit per 
centimetre of length, t.e., for 2vro = 1. 

The effect of the earth is considered 
later; we now turn to multiple-wire 
antenn:. 

FLAT MurTIPLE-WIRE ANTENNA. 

The most common type of antenna con- 
sists of a number of parallel wires in the 
same plane, usually the horizontal. The 
accurate predetermination of the capacity 
of such antenne is a matter of some im- 
portance in the design of radiotelegraph 
stations. Papers on the subject have 
recently been written by Louis Cohen (The 
Electrician, February 14th and 21st, 1913) 
and Pedersen (Jahrbuch der Drahtlosen Tele- 
graphie, Band VIL, Heft 4, p. 434). The 
methods employed by these writers are 
quite different from those used in this 


paper. 
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If the antenna consists of a number of 
parallel wires connected together and, 
therefore, at the same potential, the dis- 
tribution of the charge will not be uniform, 
either on each wire or between the several 
wires; but here, again, the problem is 
greatly simplified by assuming that the 
total charge is equally distributed between 
the wires and that the charge on each 
wire 1з uniformly distributed over its surface. 
The potential at any point of a wire is the 
sum of the potentials due to its own charge 
and the charges on the other wires. This 
potential will vary from point to point and 
from wire to wire, and would only be possible 
if each wire were made up of a number of 
insulated elements and the neighbouring 
wires insulated from each other. We shall 
make this assumption and calculate the 
average potential over the whole antenna. 
This average potential is a close approxima- 
tion to the actual potential which the 
antenna would have at every point when 
carrying the same total charge. 

Before doing this, however, we shall con- 
sider an approximate method which leads 
to a simple result, and which will be accurate 
enough for many purposes. In this method 
we find the potentials at the mid-points of all 
the wires and take their average value. This 
will give a value in excess of the true average 
potential taken over the whole lengths of the 
wires, and the capacity thus calculated will 
be smaller than the actual capacity by a 
percentage which will depend on the dimen- 
sions of the antenna. 


А Cox ~ 8 
© Al be b aaa ee QM 
2 === 
T 
Fig. 4. Fig. 5. 


If V, be the potential at a point P due to a 
uni iformly n wire in its neighbourhood, 


f -81 dx 
vie] f; voee l. NO 


r"Y1-8) 
=?лте{ (ER 2, [ә 3 } 
d jo 


= (ач IE sinh-! ——— = =e FI accurately 


281 2(1— 
tere. FEL ( n 


If B=}, i.e., if the point P is opposite the 
mid-point of the charged wire, 


\ approximately. 
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Ol, 1 

Vp=2nre+ log, д т!оЁ, i = mro log, 7 
If there are љ wires the potential at the 
middle of an outside wire 1з erolog, due to 
its own charge, &erolog, due to the next 


wire, 4»rolog due to the third wire, and 


80 on, giving a total potential 


l l l, 
V= tare] lon, - +log, - qt log. M 


Ht is ma } 


ш 
=4rre log, уйл-'}п— 1 


In d 1 
= mro log (э; : ja) 


=4ara(n log, 1 log," - —log, jn—1). 


Similarly the potential at the mid-point of 
the middle wire, if n is odd, is 


п— 1 
73) 
For the potential at the mid-point of any 


other wire, say, the mth of the group, we 
have 


1 d 
dnro (= log, 5 +108 = log, | 


Arro- —+(log.—+log--+ .... 
r ( Be- 8.2 g 9d 


+ log, 


eR UE + (log. “toga +..3 


e: Ben mya a)! 


= A rv0(nlog.g + log, — Іор, [т m/m —1 ) 


It will be noticed that the expressions for 
the potentials at the mid-points of the dif- 
ferent wires differ only in the last term in 
the brackets and that this term is indepen- 
dent of the length and size of the wires ; 
it can, therefore, be calculated once for all 
for antenn consisting of various numbers 
of wires. For any given value of m, the 
average value of log, /n—m/m—1 for all 


values of m from 1 to n can be found. Call 
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this average value B; then the average 
value of the potentials at the mid-points of 
the various wires 18 


d 
4nrc С log, + log, ~ -— B) , 


and the capacity of the antenna is given by 
the formula 


Q пту хә 
С= = 


l d : 
err n log 5+ log =—B) 
» nl 
“Sebr tio в) 

( 84 E 


electrostatic units. 


TABLE III. 
Table of Values of log, ({n—m/m—1) and of B. 
| 

а= 3 5 7 10 12 

m=1 | 069 | 517 | 655 128 17-5 

2100 | 179 | 4115 106 ! 151 
3 | — | 138 | 3:861. 9275 13-49 
Ар — | 358 | 835 · 12:39 
B. ee = — | 7-95 11-67 
6 E ln a — | 11-325 
= | 046 | 226 | 485 | 98 | 13-58 


~ By plotting these values of B and inter- 
polating, the following figures are obtained :— 
TaBLE IV. 


No. of wires | Value of | No. of wires, Value of 


in antenna. | B. | in antenna. 
| v 

2 0 \ 8 6-40 

3 046 | 9 8-06 

4 124 | 10 9-80 

5 2:26 | 11 11-65 
6 5:48 12 15:58 
1 4-85 | — | — 


By the aid of the above formula and the 
table the capacity of a multiple-wire antenna' 


14 


ee END 
2 See ae 
eee tt H 
ATL 


0 
2 3 4 5 6 7 8 10 и 12 
Number of Wires. 
Fig. 6 


V= e| f; sinh-! la T a dnia s 


THE WIRELESS WORLD 


can be calculated as readily as that of a 
single wire. 

As already pointed out, the capacity so 
calculated will be below the true value 
because the potential employed in the cal- 
culation is that at the mid-point of the 
antenna. Greater accuracy is obtained by 
calculating the average potential over the 
whole antenna, always assuming a uniformly 
distributed charge. To do this it is neces- 
sary in the first place to determine the 
average potential over a wire due to a 
uniformly distributed charge on a neighbour- 
ing parallel wire. 


Fig. 7. ^^ | 


We have already seen that the potential 
at P due to the charge on AB (see Fig. 7) is 
Bl (1— oy 


Vp-2mnro4 sinh-'; d + sinh-! 


If V is the average potential of the wire 


CD, we have 
gy — 7а | 
l / 
tare scie -— 1 + 4 1 
i 


не 1 Ё-1) — being small, 


= 4 | 3 / d +1)—1 
==4л>о\1ор ( i p ) 
2l | 
= tare(log. T7 1) approximately | 
l 
= 4aro( log, =- 0:309) 


If the antenna consists of » parallel wires, 
the average potential of the mth wire is 
given by the formula 


l 
V,,=4ror Dee, — 0:309 
+ C TT 


m 
log ————, — 0°309(m — 1 
4 ч y 9m ) 


+ (03 - lug). 


+1 
og 7 


ретт р 0:309(n— m) 
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1"-1 


l 
Vin =4rro [ + log (= 


1 
[т — ljn — 3) -0309n | | 
l d 


=4rro E log- + log- —log 
d r 
[т = l/n = m—0309n | 
l 
= 4Tfro Е (log; т: озо) + log : 


m 


This formula for the average potential 
differs from that for the poteatial at the 
middle of the wire only by the term —0-309 ; 
hence to the degree of approximation here 
employed the difference between the average 
and the maximum potential is the same for 
each wire of the antenna. 

The formula given above for the capa-ity 
of a multiple-wire flat antenna should there- 
fore be modified as follows : 


nl 
2 {n(tog, 1-009) + log BI 


This gives for the capacity per linear 
foot 


C= 


units. 


с п 30-F . 
= рте X micro- 
2 [a(1g, 5031) +log, ;-B] 0-9 mfds. 
16-94n 


= үр = micro-mfds. 
n (iog. ; 091) +log, VB per foot. 


This formula has been obtained by an 
approximation which is inaccurate when the 
length of the antenna is not a large multiple 


of its width. For instance, if : =20 and 


there are 12 wires, the ratio of length to 
width is only 20/11, and it is obviously very 
inaccurate to assume that 1 can be neglected 
when compared with (20/11)?, or that 
(11/20)? can be neglect-d when compared 
with 1. 

(To be continued.) 


STOKE-ON-TRENT.—Mr. F.  Pamment, 
Secretary to the Stoke-on-Trent Wireless 
Club, wishes it to be known that the Secre- 
tary's Office is now “ Marlborough Office," 
Chancery Lane, Longton, Staffs. 


electrostatic 


ENGINEER'S NOTE BOOK. 


Tension in Mast-Stays. 


If T is the tension in a stay measured in 
lbs., and d is the line-density of the stay 
in Ibs. per foot, then the velocity in feet per 
second at which a disturbance will travel 
along the stay is given by 


-A/Tg 
v= 3. 


Hence if the velocity v can be deter- 
mined, it gives us the tension in the stay. 
By a sharp knock of a hammer on the stay 
we can create a disturbance that will travel 
to the top of the stay, and after reflection 
there will return to the bottom. If this 
takes a few seconds, it should be possible to 
determine the time fairly accurately, and 
so we can find the velocity, and hence 
roughly the tension in the stay. 


т=е(%Тү „ч E 
941/3 gU 

For a standard cable this gives the simpler 
form T=kv. Would some engineer, who 
has had the experience of erecting high 
masts please criticise and give actual 
methods of determining the tension, also the 
dimensions of cable and the tension usually 
employed? It will be noted that no allow- 
ance has been made for the modifications 
introduced by the attraction of gravity and 
the presence of insulators in the stays, as both 
will probably be small. 


Australia. 


According to the latest Australian news- 
papers the authorities are making arrange- 
ments for big improvements at the different 
lighthouses around the coasts of Australia, 
while new installations are to be provided 
where necessary. The question of com- 
munication with the shore is also under 
consideration, and, in this connection, it is 
understood that a low-power wireless system 
will probably come into operation.  En- 
quiries have shown that the first cost of 
equipment and of maintenance is less than 
that of telephones and cables, so that in all 
likelihood the method will soon be adopted 
generally. 
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Digest of Wireless Literature 


ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING 
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


Wave-Length.- - 

In the 
article entitled “ Determination of Wave- 
Length in Radio-Telegraphy " reproduced 
from the Electrical World in the November 
number of THE WinELESS WORLD, А. 8. 
Blatterman investigates the transmission 
formula given by L. W. Austin with the 
view of determining the most suitable wave- 
length to be used for a given distance 
between stations. Louis Cohen, in a letter 
to the Electrical. World on the subject, 
criticises the use of the graphical method 
described, as somewhat laborious and limited. 
The same results can be obtained in a simpler 
and at the same time more general form by 
an elementary mathematical consideration 
of the formula. The transmission formula 
given by Austin is as follows :— 


I, = 425 I, P: 

" Ad 
and the problem is to ascertain the value of 
À to be used so that J, shall have a maximum 
value. This can be readily determined by 
differentiating 7, with respect to A and 
equating the result to zero, the usual 
method for maxima-minima determination. 


Thus :— 
AT, — 425I,h, hy ad 


Determination of 


cad VX (1) 


— 1 аА (2) 


dA П (ә VA ) 
and the condition for 7, maximum is :— 
or \ = е (3) 


A and d are expressed in kilometres, and 
a— = 0:00015 is the absorption coeflicient. 
When the relation between A and d 
is satisfied by the equation. (3), 7, will 
have its. maximum value. for any given 
values of 7,, A, and À,. The above formula 
checks closely with the results obtained bv 
Blatterman. In the table below the values 
of A, corresponding to maximum value of 


currents, for different distances are given, 
as taken from Blatterman’s curves in Fig. 6 
and those calculated by formula (3). Con- 
sidering that 

VALUES OF À 


d 
, for Calculated by 
| » Maximum. formula 3. 
In miles. In km. 
530 850 380 m 406 m 
700 1,120 100 705 
500 1,425 1,050 1,145 
1,060 1,700 1.740 1.625 
1,325 2.120 3,000 2.540 


Blatterman plotted his curves on a com- 
paratively small scale, and the maxima are 
not sharply defined; no great accuracy 
could be expected, which will account for 
the discrepancy of from 5 per cent. to 20 per 
cent. between the values obtained from the 
curves and those calculated by the formula. 


Wireless in Australia.— 

In a paper read before 
the British Association, at Sydney, J. J. 
Balsillie explains that the system of radio- 
telegraphy employed by the various stations 
in the Commonwealth of Australia is a uni- 
directional impulse exciter svstem, in which 
the radiator is excited into oscillation bv the 
use of three circuits permanently associated 
thereto, which three circuits and the 
radiator circuits, for the purpose of definition, 
are termed the primarv, the charging, the 
exciting, and the radiator circuits. The 
primary circuit is connected to the charging 
circuit by means of a transformer, and 
arrangements are made so that the electrical 
period. of oscillation of the charging circuit. 
is in resonance with the forced period of 
oscillation of the primary circuit. The 
exciting circuit, which forms part of the 
charging circuit, is connected to the radiator 
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circuit by means of a condenser, which is 
common to both circuits. The balance of the 
circuits is arranged so that there is no 
reaction between them. In operation, the 
primary circuit charges the condensers, and 
the gap is so adjusted that the charge has 
reached its maximum before the condenser 
discharges across it. The discharge 1з 
singular, and reverses the charge on the 
condensers. It is evident that the reversed 
charge cannot be of the same value as the 
original charge, because a certain part of the 
energy of the original charge has been 
absorbed by the radiator, and, on account of 
the charging circuit being in resonance with 
the primary circuit, the reversed charge in 
the condensers finds a path of less resistance 
through the secondary and the transformer 
than across the gap, as the potential of the 
reversed charge is not sufficient to break 
down the gap. The result is, therefore, that 
the energy not absorbed by the exciting 
circuit, by the radiator circuit, and reversed 
polarity off the single discharge of the 
exciting circuit, finds its way to the primary 
circuit, via the transformer connecting the 
primary and charging circuits, wherein it 1s 
again utilised. In this system the tuning of 
the exciting to the radiator circuit is resorted 
to for the purpose of ensuring that the 
condenser discharge circuit was delivering a 
portion of its original flow of energy to the 
radiator at such a rate that the radiator may 
most efficiently absorb it, and after this has 
occurred there should be no further action and 
reaction between the radiator and the 
condenser discharge circuit. 

The Insulating Properties of Solid Dielectrics. 
In the scientific papers of the Bureau of 
Standards, U.S.A., an account is given by 
Harvey L. Curtis of a research on the 
volume resistivitv and the service resistivity 
of dielectrics. The volume resistivity of a 
material is the resistance 1n ohms between 
two opposite faces of a centimetre cube. 
The surface resistivity is defined as the 
resistance between two opposite edges of a 
centimetre square of the surface film which 
is deposited upon the material. In measuring 
the volume resistivity, mercury electrodes 
were employed in order to make good con- 
tact, and a guard-ring was used to prevent 
any errors on account of surface leakage. 
Some values of the volume resistivity are 
given below :— 


VoLuME RESISTIVITY oF SoLrp DIELECTRICS. 


Material. Resistivity. 
ohms. cm. 
Special MGR over 5,000 10!5 
Ceresin over 5,000 105 
Fused quartz E .. over 5,000 10:5 
Hard rubber "n wate .. 1,000 105 
Clear mica 7, T .. 200 10!5 
*Sulphur Ps Же .. 100 1015 
*Amberite  ... Gui Vis oe 50 105 
*Rosin 50 10!5 
* Mica (India ruby slightly stained) - 50 10 
Mica (brown African clear) T 20 10" 
Bakelite L558 wis ae a 20 10" 
*Electrose No. 8 UM ss T 20 10° 
10° 


*Shellac iai ER ТИ or 10 

*Sealing wax ... " 

* Yellow electrose 

* Yellow beeswax 
Khotinsky cement ... 

* Moulded mica ЕН 
Unglazed porcelain 
Black electrose i 25 
Mica (India ruby stained) v 
German glass : А 
Paraftined mahogany 


Stabilite 10" 
Plate glass... 10" 
Bakelite No. 150 10" 
Opal glass 10" 


Paraffined poplar 
Paraffined maple 
Bakelite No. 1 
Bakelite No. 190 
Italian marble 
Vulcabeston 
White celluloid 


Hard fibre ... 10° 
Black galalith = ы 10° 
White galalith s TN a 10 < 10° 
Red fibre ... y ja 5 10° 
Marble, pink Tennessee 5 10° 
Marble, blue Vermont 1 10° 
lvory 200 10° 
Slate 100 10° 


X XX KM KRM MK KKK KK KKK KK KKK KK KKK KKK MK KKK KK KKK XK XK 
— 
Q 
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Bakelite No. 140 ... К. x 20 10° 
* Apparent resistivity taken after the voltage had 
been applied for 15 minutes. 


Upon the surface of all insulators except 
the waxy materials a film of moisture 
collects from the surrounding air. The 
thickness and conductivity of this film 
depend upon the material of which the 
insulator is composed and upon the relative 
humidity of the surrounding air. For some 
materials the surface resistance at 1 per cent. 
humidity is 10" times larger than 95 per 
cent. humidity, though forjthe majority of 
materials the surface resistance does not 
change by a factor of more than 10° under 
these conditions. Since the change is not 
uniform, it has been found necessary to 
construct curves showing the change of 
surface resistivity with humidity. 
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The Military Use of Wireless. 


HE recent tests of Marconi Portable 

| Stations in Argentina show that 
the Government of the Republic 

are intent on bringing up their military 
equipment to a high state of perfection. It 
is time that the inhabitants of this South 
American State realised that they were the 
possessors of a goodly heritage and that the 
Argentine with its rich cattle ranches, its 
fertile soil and mineral wealth is at least 
worth every effort to safeguard it. Such, 
too, 1s the opinion of the Revista Telegrafica 
of Buenos Aires, which uses the occasion 
to point out the important part that wireless 
telegraphy has doubtless played in the 
present European war. With what justice 
this remark is made it is at present inex- 
pedient to discuss, though sufficient evidence 
is already available to show that it has had 
far-reaching effects on operations through- 
out the whole of the extensive battle line. 
Telegraphy by means of wires cannot be 
employed easily in fields which are con- 
stantly being crossed and recrossed by light 
and heavy cavalry and artillery. Add to 
this the serious inconvenience of the delay 
necessitated by laying wires, the ease with 
which such communications can be cut by 
the enemy, the constant movement of the 
armies and, furthermore, the long distance 
from the scene of action at which the com- 
manders are obliged to be stationed in order 
to be out of range of the projectiles, and it 
will be seen that no other certain means 
of communication outside wireless telegraphy 
remains, The Revista Telegrafica uses 
similar contentions to support its 
appeal to the Argentine Government that 
the Republic should be adequately equipped 
with a wireless system and that the military 
authorities should pay greater attention 
to this important branch of field service. 
The journal then follows up its contention 
bv giving a few details of the present con- 
dition of wireless in the Argentine Army 
and asserts that the quality and quantity 
of material available could not be more 
lamentably inadequate. According to 
present statistics, it possesses only a few 


out-of-date pieces of Morse apparatus, all 
based on the oldest model known, while the 
officers have no portable apparatus at all 
either for service use or for use as practice 
sets. This lack of material prevents the 
proper training of personnel and it is not 
too much to say that, except in one or two 
rare cases and those through no fault of the 
governing body, the Argentine Army is 
entirely without competent telegraphists. 

Argentine telegraphists—that is to say, the 
men employed in this work for commercial 
and Governmental purposes—are known 
to be quick and intelligent; when required, 
they can transmit with great rapidity and 
can receive without much effort, but they are 
notoriously careless and idle, and so are 
content with a mere smattering of theoretical 
knowledge, so that in a time of emergency 
they cannot be relied upon. Now it is 
suggested that the Argentine Government 
should incorporate all young telegraphista 
of military age when they are called upon 
to do their term of service into a special 
Engineering Corps, where they would be 
given & course of engineering training and 
at the same time acquire proficiency in the 
use of wireless telegraphy for military 
purposes. 

But it has not only been the war which 
has given rise to this wireless propaganda 
in the State. Just recently demonstrations 
have been carried out with four Marconi 
portable wireless sets under the supervision 
of the Chief of the Army Wireless Service, 
Major Meliton Diaz de Vivar, which produced 
extremely satisfactory results. Two of these 
stations were of the tvpe known as Cart 
Sets and the other two were Pack Saddle 
Sets. 

These latter were mounted on four carriers 
each and are of the usual 13 kw. type. The 
weight of the entire apparatus is about 
360 lbs. and the range obtained by them 
during the demonstrations was found to 
be about 260 kilometres, or about 140 miles. 
Such long-distance transmission creates 
something of a record in these stations, for 
the company who supply them only guaran- 
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tee them to work over a distance of between 
25 and 30 miles in ordinary country, although 
they have been known and often do cover 
distances of 100 miles without difficulty in 
England. No doubt the atmospheric con- 
ditions of the Argentine are favourable 
to the reception of signals over longer 
distances than they are in more northerly 
districts, where the barometric pressure is 
considerably greater. That this distance 
was not of a freak nature may be gathered 
from the report of the Marconi engineer, 
Mr. J. H. Welply, who was in charge of the 
demonstration. He mentions that in its 
initial stages shorter distances were tried, 
the first being the standard distance of 
60 kilometres. One of the two cart stations 
was taken this distance from the stationary 
or "in" station and quickly set up, an 
operation which under normal conditions 
occupied only about ten minutes. Satis- 
factory messages were given and received, 


so that it was decided to move the “ out” 


station to 120 kilometres, or about 70 miles, 
away, and on the following day the two 
stations again exchanged messages with 
equally good results. Once more the dis- 
tance was increased, this time to 190 kilo- 
metres (about 120 miles), but still signals 
were so good that it was decided to push 
on to 260 kilometres, so that if signals were 
not strong enough to be exchanged the 
distance between the “in” and “out” 
stations could be reduced. But there was 
no need for that. At 260 kilometres 
signals, though not strong, were distinctly 
audible, but it was evident that the limit 
of capacity had been reached. 


These stations, known as the “ A" type, 
are very easy to erect and work. The mast, 
aerial and earth connection are of the sim- 
plest possible design in order to allow for 
easy erection in difficult country. The 
earth connection, by the way, is formed by 
a metallic net spread over the ground, 
which at the same time as providing con- 
tact at different points, avoids the danger 
to which operators on other systems are 
exposed. The generating set works in 
position on the pack saddle frame, the rigid 
saddle frame being removed from the horse and 
placed on the ground for working. The appar- 
atus is not taken out of its case for working, 
the three cases being simply placed one on top 
of the other, the lowest resting on the ground. 
Only the top case is opened, and even this 
opening is made in such a way that the 
apparatus will be quite weather-proof 
while the operator will himself be under 
shelter. As far as possible everything on 
the station has been arranged so as to require 
no adjustment, but where adjustment is 
necessary it has been made as simple as 
possible. The framework of the station 
has been so designed that the weight of the 
load is carried on the horse’s back only and 
gives no pressure on the sides, while its 
rigidity allows the load to be fixed entirely 
to the saddle without any over-all girth, 
which gives it the added advantage of being 
easy of removal from the horse’s back. The 
load saddle can be deposited on the ground 
and used forthwith, but this is only done 


Cavalry Type Station, showing instruments. 


556 


in the case of the saddle carrying the engine 
and dynamo, for which the frame serves as a 
bedplate when it is put on the ground. In 
the case of the other loads the saddles are not 
removed from the animals because the loads 
are fastened to the saddles in such a way 
as to be instantly detachable. The saddle 
is capable of adjustment to any sized 
animal by reason of the telescopic crossbars 
at the top. If necessary the two halves 
can be drawn apart and packed flat for 
transport. The efficiency of the design 
of this station has already been demonstrated 
not only in this country, but all over the 
world. The Argentine demonstrations were 
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man Army uses stations of greater power, the 
apparatus is cumbersome in the extreme, and 
these may be considered to be rather of a 
stationary nature. The Marconi cart station 
is а 1j-kw. station, and the manufacturers 
guarantee arange of from 150 to 200 miles for 
transmission purposes, although, as was the 
case with the pack set, the practical working 
often results in the transmission of messages 
to twice that distance. The cart station is 
designed for wheel transport only, and since 
for this kind of transport it 1s unnecessary 
to divide the loads into very small units, it 
has been possible in this type of station, 
besides using a more powerful transmitter, 
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A Marconi Pack Saddle (or Cavaity) Station. 


no exception to the rule. It only required 
two soldiers to work each station through- 
out the whole of the tests and rarely 
outside assistance. At many times the 
horses were up to their withers in mud, but 
despite the severe conditions everything 
travelled in perfect order, even though one 
horse carrying the instrument load refused 
to consider himself honoured by the work 
he was called upon to perform and laid 
himself down in the mud. 

Experiments of an equally satisfactory 
nature were then carried out with the two 
cart sets. The cart station is the largest 
portable station which is capable of rapid 
transport, and is the one most in use in 
English military circles. Although the Ger- 


to include a number of more or less elaborate 
devices for increasing the value and con- 
venience of the stations. These field stations 
work regularly over ordinary country and 
are capable of maintaining communication 
in war time between military posts which 
may require to change their positions fre- 
quently. They can also maintain communi- 
cation, though at a reduced distance, between 
such military posts and cavalry stations. 
In all army work rapidity of movement is an 
essential, and this has not heen lost sight of 
in designing the cart station. Simplification 
of detail has been reduced to a fine art ; at 
the same time the need for the durability and 
strength of the apparatus has not been over- 
looked, so that it 1s possible to have the 
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The Marconi 14 kw. Portable Military Wireless Station. Upper view shows the Engine and 
Instrument Cart. Lower, the masts and aerial being transported. 
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station in perfect working order, with mast 
set up and apparatus tuned between the 
points of transmission and reception, within 
twenty minutes. Again, lightness is an 
important consideration, and the fact that 
the Marconi stations of this type have a 
total weight, including carts and personnel, 
of something under sixty hundredweight 1s 
evidence of great constructive skill. The 14- 
kw. station is normally divided into (a) not 
more than two horse units, and (b) not more 
than one self-propelled vehicle. In the first 
case the limber and wagon type of vehicle 
has been adopted as most suitable for mili- 
tary requirements. The first limber carries 
the generating plant, and the wagon carries 
the transmitting and receiving apparatus. 
The second limber carries supplies of spare 
parts, and the wagon carries the masts, earths, 
and aerials. 

Such were the stations used in the demon- 
strations before Major Meliton Diaz de 
Vivar, who himself expressed the highest 
approval of the results obtained and reported 
his conclusions to the central Government 
by means of these very stations. There is à 
strong feeling in the country that the stations 
should be acquired by the Government, and 
the Revista Telegrafica considers that the cost 
of the stations will be small in comparison 
with the advantages to be gained by the 
purchase. For, as it points out, the Argen- 
tine Army cannot afford to be lacking in this 
rapid and sure means of communication in 
war, especially as the armies of all other 
South American nations are provided with 
abundant telegraphic material. 

As regards the security of communication, 
it may interest our readers to know how the 
Marconi Company have in a large measure 
made provision in this direction. The first 
point to be considered in dealing with the 
question of secrecy is the desirability for 
giving a directional bias to the signals. Un- 
fortunately no system of directional trans- 
mission and reception applicable to military 
work gives sufficient directional action to 
insure messages not being received by hostile 
stations which are 1n some other direction, 
but at considerably shorter distances than 
the friendly receiving station. Directional 
wireless telegraphy may be roughly compared 
to signalling by night with a lamp which is 
provided with a lens focussing the light 
strongly in. the desired direction, while the 


THE WIRELESS WORLD 


direct light’ of the lamp is visible in 


other directions, but only at shorter 
distances. 
But there is one means which has 


been found to give the best results in 
this direction—that is, rapid and frequent 
changes of wave-length ; forif the receiving and 
transmitting stations are designed in such a 
way that these wave-lengths may be altered 
sympathetically, confusion is practically im- 
possible and communication uninterrupted, 
for by one of the Company's patents the 
wave-length may be changed without in- 
terrupting communication. 

Perhaps the following analogy will present 
the matter more clearly : 

Take a note—for argument’s sake, A. We 
will suppose both Marconi transmitting and 
receiving stations are tuned to this note. 
At a given interval both stations tune to F 
sharp. Now we will suppose the enemy has 
been able to get in touch with the stations 
on the A note ; when the note is changed he 
is disconnected and must needs search about 
the whole gamut before he picks upon F sharp. 
By this time he has lost several words 
of the message he was overhearing, and 
possibly he has no sooner got fixed on F sharp 
before the other side have changed their note 
to B, so that the whole message to him 1s 
hopelessly confused and absolutely of no 
military value at all. (Readers will, of 
course, understand that by taking the 
example from musical notation we are not 
referring to the musical note employed in 
wireless telegraphy, which is determined by 
the high-frequency or low-frequency oscil- 
lations.) 

As far as the equipment of Marconi port- 
able stations goes, full provision is made for 
rapidity of change of wave-length without 
risk of confusion. The adequacy of such 
provision has already been demonstrated, 
not in army manceuvres or on parade ground, 
where everything should work without a 
hitch, but in actual warfare, notably in the 
case of the station which was used at Adrian- 
ople in the first Balkan War, when, in spite 
of the fact that three or four hostile operators 
were hard at work endeavouring first of all 
to overhear and then to interrupt com- 
munications, the city was able to 
keep in communication with Constantinople 
throughout the whole period of the 
siege. 
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Aerials and their Radiation 


Waveforms. 


VIII. 


By H. M. DOWSETT. 


HE LODGE AERIAL.—It is char- 
| acteristic of the Marconi system that 
the transmitting aerial is earthed, 

and well earthed. 
Fig. 1 represents the normal arrangement 
for good soil, where EE is a circle of earth- 
plates trenched vertically in the ground 
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with their connecting wires, РЕ, radiating 
from the foot of the aerial. 

Fig. 2 18 a common arrangement for a 
long wave earth, where the earth leads are 
insulated until they reach the plates to 
reluce leakage loss, the plates being set 
either in a circle or laid in a given direction 
as determined by the situation and require- 
ments of the station. 

Fig. 3 shows a third arrangement suitable 
for a bad conducting earth, the plates being 
laid flat on the ground, as much of the 
ground as possible in the neighbourhood of 
the aerial up to & quarter-wave distance 
being covered by them. This last type is 
similar to the earth used by Marconi port- 
able stations, which consists of strips of small 
mesh wire netting laid along the ground. 

The original transmitting arrangements 
of Professor Braun (Fig. 4), of Slaby Arco 
(Fig. 5) and the present arrangement of the 
Telefunken (Fig. 6) have been claimed to 
be different from the Marconi earthed system. 

hey are so in degree only, for in every one 


of these arrangements the earth is included 
in the circuit of the first fundamental wave 
sent off by the aerial, as it is in the funda- 
mental] radiation from the Marconi aerial. 
It was contended that in cases Fig. 4 
and Fig. 6 the field of electric strain generat- 
ing the fundamental wave resided between 
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Fig. 3. 
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Fig. 5. Fig. 6. 
the aerial and the “ balancing capacity » of 
wire netting, metal cylinder, or; таайан 
wires, but 16 can be demonstrated that the 
field between the “ balancing capacity ” and 
the earth together with a field between 
earth and aerial are also included in the 
total field of the fundamental wave. In 
fact, Fig. 4 and Fig. 6 can equally well be 
represented by Fig. 5. 

The three arrangements are such that 
the capacity to earth of the balancing 
capacity, or the capacity of the condenser 
in the earth wire, is large compared with 
the capacity of that part of the oscillating 
system which generates a quarter wave. 

When this is the case the oscillation can 
pass through to earth with only a small 
change of phase on the way. 

Fig. 7 (a) illustrates a practical case in 
which oscillations can be shown to pass 
through condensers in this manner. Fig. 7 
(b) gives the sparks in millimetres measured 
across each condenser, compared with the 
spark measured across the jigger coil, 
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which demonstrate that the distribution 
of the wave in the aerial must be somewhat 
as shown in Fig. 7 (c). 

Then if we compare the radiation from a 
typical Marconi aerial, Fig. 1, as shown in 
Fig. 8, with the radiation from an aerial 
of type Fig. 5, the aerial, however, being 
inductively coupled to the transmitting 
circuit, the waveforms, as shown in Fig. 9 
are seen to be very similar. 
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Fig. 7. 

‘The main difference is that the potential 
node of the wave is shifted away from the 
earth somewhat up the aerial, and that the 
foot of the wave on the earth is drawn in 
towards the aerial, which causes a good deal 
of radiation earthwards, so that generally 
the circuit is а less eílicient space radiator 
than the well-earthed standard Marconi aerial. 

There is, however, an aerial circuit 
sinular to Fig. 6 which has quite different 
characteristics—the Lodge aerial circuit. 

Its properties are due to the careful 
adjustment of the aerial and the balancing 
capacity relative to the earth. Quoting 
from “Signalling Through Space with 
Wires," by Sir Oliver Lodge, page 134 : 

"The first point to be attended to in 
arranging for accurate tuning 1з to employ 
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two capacity areas, both insulated from 
the earth, with the lower one such a dis- 
tance above the earth as nearly to avoid 
earth disturbance—a best position being 
found, above which elevation would bring 
it too near the upper aerial, while de- 
pression would bring it too near the 
ground.” 

On page 186 he describes the increased 
damping which results if the lower capacity 
area 1з moved away from the best position 
either towards the earth or towards the 
upper capacity area. And on page 141 he 
states that this best position is the one which 
gives minimum capacity measured between 
the two capacity areas. 

Let us examine the conditions prevailing. 
Suppose A and B, Fig. 10, to be capacity 
areas, supported above the earth, C. Then 
if the height “h” of A above C is fixed, 
but the height * 1" of B above C 1s altered, 
the capacity measured between A and B 
will go through a cycle such as is shown in 
columns (1) and (2) of the table and im the 
full line curve, Fig. 11. These values were 
obtained with plates A and B, each 12 in. 
square, and an unearthed plate, C, to repre- 
sent an indifferent earth, 36 in. square; 
"h" being 6 in. 
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The full-line curve shows that the mini- 
mum capacity in this case occurs when B 
is half-way between A and C. 

A simple explanation of the general 
results obtained 1s suggested as follows : 

When the condenser, AB, is charged, the 
gain or “© +” charge on the plate, В, is 
equal to the loss or “—” charge on the 
plate, A. The capacity of the condenser, 
AB, in fact determines the total charge 
moved. It does not, however, entirely 
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determine its distribution. The charge on 
the plate, B, influences the plate, C, by 
induction, so that immediately under B 
there is a charge of opposite sign, a charge of 
the same sign being driven away to the 
limit of C, or to earth if C is earthed. Thus 
the charge on B tends to divide itself 
between A and C, and it does so in the 
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inverse proportion of the distances BA and 
BC, and thus the effective capacity, BA, 
will be that of the two condensers, BA, BC, 
in parallel, with the charge due to condenser, 
BA, distributed between them. 


The charge on AB « LA 


The charge on B « : 


Then the effective capacity of AB 


1 1 
E ы 
1 1 
ork=m (37; +7) 
where “m” is some constant. This ex- 


pression does not include a correcting factor 
for the leakage field, which becomes con- 
siderable when “1” is small compared with 
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“h.” It is, however, sufficiently accurate 
for the present purpose. 

It is clear that the effective capacity is not 
the real capacity of AB, and as AB is the 
oscillating condenser which determines the 
wave-length because it supplies the moving 
charge, it 1s necessary that a distinction 
should be drawn between the two. 

Taking the measured value оѓ“ К” from 
column (2) in the table when 1=5-75 in. and 
using the above formula we get a value of 
"m" of 5:01х 10-5. Using this value of 
"m" and substituting different values of 
“1” in the formula we get column (3) in 
the table which is plotted in the dotted 
curve, Fig. 11. 

If the correction for leakage were intro- 
duced the two curves would coincide. 

However, the dotted curve shows us: 

(1) That the minimum effective capacity 
is obtained when B is half-way between A 
and C; that is, when the charge on B 
divides equally between the two condensers, 
BA and ВС; or, in other words, when the 
capacity between the top and bottom 


9. 


capacity areas equals the capacity between 
the bottom area and earth. 

It also shows ив: 

(2) That the position of B for minimum 
effective capacity is the only position at 
which the effective and the real capacity, AB, 
have the same value. 

And from (1) we arrive at : 

(3) That this same position of B is the 


only one at which an oscillation started in 
AB will tend to induce the same period. oscil- 
lation in BC. 

Now we have the reason for the sharpness 
of tuning, smaller decrement, and more 
efficient radiation when an aerial system is 
arranged in this manner, as noted by 
Sir Oliver Lodge, than when the lower 
capacity area is arranged in any other 
position. 

But Lodge's statement that at the 
best position for the lower capacity area 
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it is at “such a distance from the earth as 
nearly to avoid earth disturbance" obvi- 
ously requires modification. There is con- 
siderable reaction between the lower area 
and earth, but it 1s a reaction which tends 
to assist by resonance the oscillation between 
the two capacity areas. In any other 
position of the lower capacity area the earth 
reaction tends to have a damping eflect 
because it is not in resonance, and the 
unequal division of energy in the double- 
condenser system lowers the combined 
radiation efficiency. 

We have now determined those charac- 
teristics which it is necessary to know 
before drawing out the radiation of a Lodge 
aerial —namely : 

(a) That the capacity between the areas 
should equal the capacity between the lower 
area and earth. 

(b) That the two capacity circuits are in 
resonance and are simultaneously excited, 
the one by direct charge, the other by 
induction. 

(c) That as a result there is no surging of 
the aerial oscillation through the lower 
area and earth condenser, and 

(d) As can be shown by diagram, the 
induced oscillation, as long as the ground 
surface allows it to exist, actually prevents 
the aerial oscillation from reaching and 
spreading into the earth so that the energy 
of the aerial oscillation tends to be con- 
served by it. 

Fig. 12 (a) shows the effective field of 
electric strain with a half-wave in the aerial 
at the moment it commences to break 
away; theleakage field is not shown. The 
capacity of the aerial is supposed to be 
negligible in order to simplify the diagrams. 
The breaking away has begun in 12 (b), and 
is continued in 12 (c), where it is seen that 
the absence of a connecting wire from the 
lower capacity area to earth does not pre- 
vent the induced earth oscillation from com- 
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pleting its circuit on the earth. It does 
this in due course as a result of the normal 
expansion of the waveback. Fig. 12 (d) 
shows two waves getting away. 

The general resemblance to tune “A’”’ 
radiation* is marked ; but whereas the Lodge 
aerial obtains its earth-bound wave, and 
free wave, by means of an insulated capacity 
system conveying energy downwards by 
induction to an earth capacity system— 
Tune “A” gets a similar result by means 
of an earthed inductance transferring its 
energy by conduction upwards to a resonant 
aerial. This results in the radiation in the 
two cases having certain points of difference. 


*THE WIRELESS WORLD, Octcber 1914, page 419. 
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CORRESPONDENCE. 


Aerials and their Radiation Wave- 
Forms. 


To the Editor of THE WinELESS Worup. 

Sır, - Мау 1 reply to the points raised in 
Mr. Green'sletter ? Mr. Green's point of view 
is the. standard method which introduces 
* tubes of force " instead of “ lines of strain ” 
to explain every electrostatic probiem. 

Neither lines nor tubes have any real 
existence; both are arbitrary inventions— 
and very useful inventions—introduced to 
obtain a clear mathematical idea of force in 
a fluid inedium. 

Now the only form of “tube of force” 

which will suit the case of a static charged 
vertical aerial 1s one having a rhomboidal 
section on the earth, which ‘alters its shape 
as it approaches the aerial, and finally on 
the aerial itself has length ‘and no breadth 
(see accompanying diagram). Also the 
shape of the tube 
section on the earth 
alters with its dis- 
tance from the foot 
of the aerial.* 
It therefore follows 
that in this type of 
field “ tubes of force" 
are more difficult to 
manipulate than are 
" lines of strain." In 
fact, it is only when 
Mr. Green takes a 
section. through his 
tubes and represents each tube in the section 
by a line—that is by a “ line of strain "—that 
he can get on with his argument. 

Mr. Green is unable to see the use of my 
diagram. I contend that it clearly shows the 
difference of electrical intensity on earth and 
aerial and it shows how that intensity alters 
with increase of distance from the centre of 
disturbance. 

Mr. Green states that diagrams in text- 
books are similar to his Fig. 2 (a), and that 
they all represent wedge-shaped sections 
and not plane sections through the field. 
I think that he will find, on the contrary, one 
is led to infer that the diagrams represent 
plane sections. 

However, a wedge-shaped section through 
the field of a static charged aerial would be 


_ * The Wireless World, October, pago 304, Fig. 7. 


different from Mr. Green’s diagram. The 
lines would be equally, and not unequally, 
spaced along the aerial, also—owing to the 
fact that on the aerial they start practically 
from a line, whereas on the earth they end 
on an area—some of the lines would get 
behind each other as they reached the earth, 
во that on the diagram they would appear 
to run into each others ; again, the spacing 
along the earth line would not be equal, but 
inversely proportional to the distance from 
the foot of the aerial. (See Figs. 7 and 9f in 
my article). 

Further, Mr. Green declares that there can 
be no strain in the ether due to a charge 
on the aerial which does not have its strain 
lines actually attached to the aerial. If so, 
what 1з meant by the strain line in his dia- 
gran 2 (a) which is shown above, and 
detached from, the aerial? 

I cannot agree that in the plane section 
diagram the number of lines shown reaching 
the earth should be^ proportional inversely 
to the distance from’ the foot of the aerial. 
This would correctly give the intensity on 
the earth section considered as a line, but it 
has to be considered not as a line but as a 
section through an area, and therefore the 
density should be proportional inversely to 
the square root of the distance. 


Finally, as regards my explanation of the 
action at a distance of a static charged 
aerial, I agree that the expression I gave 
for the intensity above the aerial requires 
to be considerably modified. In fact, the 
total shear strain on the ether beyond the 
aerial-earth field would probably be more 
nearly represented by the product of the 
potential at the top of the aerial x, the 
surface of the ether shell of radius equal 
to the length of the aerial. 

But this is a modification in degree only, 
for I cannot agree with Mr. Green that 
the known property of the strain lines 
to expand is sufficient to account for all 
static action at great distance. We are not 
at all justified in assuming that they can have 
unlimited expansion. 

The first and most important character- 
istic of the lines is that they appear to be 
in tension, which gives them a tendency to 
contract. The second characteristic they 
have is tnat a pressure appears to be exerted 
across them, giving them a tendency to 
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expand. These two forces reach a natural 
equilibrium. If the lines of force from an 
aerial have an uneven expansion, and there- 
fore are not parallel curves, this must be 
due to capacity. Indeed, in a homogeneous 
medium one can suggest no other cause 
for it, and in the hypothetical case I 
have considered of an aerial of no capacity 
—a шеге line in the ether—there should 
be no greater tendency for the strain lines 
to expand along the earth than up the 
aerial; their paths therefore should he 
practically quadrant ‘curves struck from 
the foot of the aerial. í 

If this is admitted, then an aerial having 
capacity will show a certain amount of 
uneven expansion in the strain lines of its 
field, somewhat as shown in Mr. Green’s 
Fig. 4, which, however, will be quite in- 
sufficient to account for static action at 
a great distance. Some other explanation 
must then be sought, which I suggest is to be 
found in ether shear.—Yours, etc., 

Н. M. Dowszrr. 
Chelinsford. 


Dr. Erskine-Murray’s View 
To the Editor of Tung WiRELESS Мові. 


SIR,—Mr. Dowsett’s criticism of my 
diagram Fig. 14, page 367 of your September 
issue, 1s somewhat surprising in view of the 
fact that he thereby contradicts the funda- 
mental fact that if a conductor be charged 
with one sign the charge of the opposite sign 
is distributed over all other conductors in the 
feld. I remember Lord Kelvin in the 
course of a lecture placing a piece of chalk 
on the table and saying, “ When I put that 
piece of chalk there it strains the whole 
earth " ; but Mr. Dowsett denies this power 
to an electrically charged body, and imagines 
that the opposite electric charge restricts 
itself to a circular area having a radius equal 
only to the height of the aerial! He states 
that this must he 80 because the eapacity of 
un aerial measured statistically 1s not appre- 
ciably different from that obtained by high- 
frequency current. Even if this experi- 
mental observation were strictly true, he 
has not taken into consideration two 
essential factors—viz., the different distribu- 
tions of the lines in the static and kinetic 
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cases and the difference in the areas of 
ground round the aerial on which these 
lines end. It 1s also known that true radia- 
tion does not begin until outside a sphere 
having a radius of about three-quarters of & 
wave-length, and that therefore all the 
ground inside this is in the aerial-earth 
circuit. Hence, even in the kinetic case, an 
area considerably more than nine times as 
great as that of his Fig. 7 should be shown 
as connected by lines to the aerial con- 
ductor. 

My diagram is roughly drawn on a small 
scale, and does not show the perpendicu- 
larity of the lines to the surfaces of the 
conductors at the points where they meet, 
but it does show the reason for the fact it 
was Intended to illustrate—numely, that it 
is possible, as I have found by experience, 
to obtain a signal from a plain aerial trans- 
mitter, although there is no spark at the 
gap. My diagram is in agreement with Mr. 
Green’s Fig. 4, p. 424, and with the fact, 
admitted by Sir Oliver Lodge in a public 
discussion in which I stated it, that a plain 
aerial wave train does commence with a 
wave of much greater length than those 
which follow. The length of this initial 
wave depends, of course, on the time which 
elapses between the commencement of 
charging of the aerial and the occurrence of 
the spark. 

In other respects the most striking thing 
about Mr. Dowsett's article is the remarkable 
diagram, Fig. 15, p. 367, in which we have 
lines of force above the aerial commencing 
and ending on electric charges of the same 
sign ; lines of force tangential to the conduct- 
ing surface of the top of the aerial; and а 
statement that the electric stress is at a 
maximum at some distance above the aerial • 
just, in fact, where electromagnetic theory 
and practice both indicate that it is less than 
it is at the same distance from the aerial in 
any other direction. 

Mr. Dowsett’s Figs. 2, 3, and 4 must also 
be taken with a considerable grain of salt. 
In Figs. 2 and 3 none of the lines shown 
should be anything like straight, except the 
central one, and in Fiz. 4 none of the curves 
should even approximate to circles except 
those between two small areas near the 
centre of the line of intersection of the 
plates.—Y ours, ete., 

J. ERSKINE-MURRAY. 
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ADMINISTRATIVE NOTE. 


We have received a copy of the amend- 
ments to the Provisional Regulations made 
by е | Commonwealth 
Government to the Wireless 
Telegraphy Act of 1905. 
These Regulations were issued on August 3rd, 
1914, and came into operation forthwith. 
Regulation 5 (see YEAR Book or WIRELESS 
TELEGRAPHY AND TELEPHONY, 1914, page 
107), which formerly contained five clauses, 
remains substantially as before, but the 
fifth clause, which permitted two land 
stations to be included in one Experimental 
Licence, has now been altered, and reads as 
follows :— 

`* Only one land station may be included 
in any one Experimental Licence, and no 
person shall be granted more than one 
Experimental Licence.” 

A further clause has been added to Regu- 
lation 5, and this reads as follows :— 

“Clause 6. A person who is the 
registered holder of an Experimental 
Licence may, with the permission of the 
Postmaster-General, and on payment of 
the fee prescribed by paragraph (D) of 
Regulation 7 (1), transfer the station in 
respect of which the licence has been 
granted from one address to another with- 
out the issue of a fresh licence.” 

The fee prescribed in Regulation 7 re- 
mains as before—namely, 5s. for each ship 
included in a general or supplementary 
licence, or for any renewal thereof. For an 
Experimental Licence for land stations 21s. 
for each year, or part of a year, for which the 
licence is in force is now charged, and for 
the transfer of a station in respect of which 
an Experimental Licence has been granted 
from one address to another the charge is 5s. 

Regulation 11 (see YEAR Book or WIRE- 
LESS TELEGRAPHY AND TELEPHONY, 1914, 
page 108). which relates to the renewal of 
& licence, is repealed, and the provisions of 
the new regulation are the same as those 
of the old except in respect of Clause 4, 
which now reads as follows :— 

“ The memorandum is to be written on 
both parts of the Licence, but in the case 
of the Licensee's part it shall be in the 
form of a receipt for the renewal fee 
signed by the Postmaster-General or by 
some officer authorised by him. which 
receipt is to be attached by the Licensee 
to his part." 


Australia. 
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The following Regulations have been 
added :— 

24. The rates for messages transmitted 
to or received from ship stations shall be 
as follows :— 

(1) For ordinary messages : (a) Coast 
station transmitting or receiving charge, 
6d. per word ; (b) ship station trans 
mitting or receiving charge, not ex- 
ceeding 4d. per word; (с) land line 
charge, 14. per word. 

(2) For Press messages: (a) Coast 
station transmitting or receiving charge, 
lid. per word ; (b) ship station trans- 
mitting or receiving charge, not ex- 
ceeding 4d. per word, as determined 
bv the ship authorities concerned ; 
(c) the land charges for Press telegrams 
within the Commonwealth : 


Ww ithin the | 
Statein ; 
—— which the Other 
wireless States. 
station is 
situated. ' 
s. d. в. d. 
Not excceding 25 words. . x 0 6 1 9 
Exceeding 25 words, but not ех. 
ceeding 50 words T 0 9 1 6 
Exceeding 50 words, but not ex- 
ceeding 100 words .. 1 6 3 0 
“very additional 50 words, or 
_ Portion of of 50 words E 0 B 1 0 


(3) For official messages to or from 
ships of the British or Australian Navies: 
(a) Coast station transmitting or 
receiving charge, Id. per word ; (b) there 
shall be no ship station charge ; (c) land 
line charge, 1d. per word. 

(4) For messages consisting of re- 
ports to Lloyd's agents concerning 
casualties and overdue vessels : (a) Coast 
station charge, 6d. per word ; (b) land 
line charge, 1d. per word. 

The following Regulation is inserted after 


Regulation 24 :— 

24a (1) Radiotelegrams conveying Christmas or New 
Year greetings may be lodged at any telegraph office in 
the Commonwealth for transmission to New Zealand or 
to vessels registered in Australia or New Zealand. In 
addition to the address and signature, such radio- 
telegrams may contain a text consisting of any one of 
the following phrases: (a) " Christmas grectings ” 
(б) “ New Year greetings " ; (с) '* Compliments of tho 
season.’ 

T The total charge for such radiotelegrams shall 

: (а) For those addressed to New Zealand, 4в.; (5) 
ie those addressed to vessels registered in Australia 
or New Zealand, 3s. 

(3) Radiotelegrams containing the text ‘ Christmas 
greetings " must be lodged on or before December 23rd, 
and those containing the text. “* Now Year greetings ” 
or " Compliments of the season " must be lodged on or 
before Decembor 28th. 
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CARTOON OF THE MONTH 
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WIRELESS PERSUASIONS. 
Operator on British Battleship: I've asked them Germans ' ow much 
longer they are going to skulk behind their forts, to stir 'em up, sir. 
German Operator (receiving message): The same old message, sir ! 
The English want to know why you don't come out and fight. 
Officer : Tell them, we lay mines. That's Kultur. 
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Wireless Telegraphy in the War. 


A résumé of work accomplished during the past month. 


German influence ín South America. 


HE principal event of the past month 

| in which wireless telegraphy has 
figured is the much-discussed naval 
engagement in the Pacific, concerning which 
there is still a good deal of mystery. The 
Admiralty have issued the report of Captain 
John Luce, of His Majesty’s ship Glasgow, 
which seems to set beyond doubt the fate of 
Rear-Admiral Sir Christopher Cradock and 
the two ships of his squadron. During the 
action there was an immense explosion on 
board the Good Hope, the flagship, ‘ the 
flames reaching 200 feet high " ; when the 
Monmouth was last seen she was badly down 
by the bow, and an hour and a half 


later the flashes of the enemy's guns were 


seen 1n the darkness, seventy-five flashes, 
signifying, “no doubt, the final attack on 
the Monmouth." 


The Pacific Engagement. 


Captain Luce's narrative is terse, clear and 
straightforward. On November Ist the 
Glasgow, which was detached from the Good 
Hope, the Monmouth, and the Otranto 
(armed merchant cruiser), left Coronel to 
rejoin the squadron at a rendezvous. She 
sailed at 9 o’clock a.m., apparently pro- 
ceeding at economical speed, ten or twelve 
knots, for five hours. At 2 o’clock p.m. 
Captain Luce received a wireless signal from 
the Rear-Admiral to the effect that, judging 
from intercepted wireless calls, there was an 
enemy to the northward, and that the 
squadron were to spread north-east by east 
at 15 knots in order to find the enemy. The 
Glasgow proceeded at 15 knots for two hours 
and twenty minutes, when she detected 
smoke on the horizon, and soon afterwards 
she perceived the enemy. These were the 
German cruisers Scharnhorst and Gneisenau 
and a light cruiser, either the Dresden or the 
Leipzig. These were reported by the Glasgow 
by wireless to the Admiral, whose flagship 
was not yet in sight. The information was 


communicated to all the ships of the 
squadron, which were then ordered to close 
upon the flagship. Half an hour later, at 
5 o'clock, the Good Hope was sighted by the 
Glasgow, and the squadron was formed in 
line ahead (single file), the flagship, Captain 
Francklin, leading. Then came Monmouth, 
Captain Brandt, Glasgow, Captain Luce, and 
Otranto, Captain Edwards. A full gale was 
blowing, and there was a heavy sea. By this 
time the German squadron had turned south, 
and was formed in line ahead, the Scharn- 
horst and Gneisenau leading, followed by the 
light cruiser. It was now nearly 6 o'clock, 
and the dusk was gathering. A little after 6 
o'clock Admiral Cradock increased the speed 
of his squadron to 17 knots, probably the 
utmost which the Monmouth could accom- 
plish against the sea. At the same time the 
Admiral signalled by wireless to the Canopus, 
battleship: “I am going to attack enemy 
now." 

The German squadron was now seven or 
eight miles distant from the British squadron 
and steaming upon a line converging slightly 
towards the British. ships, the Germans 
attempting to jam British wireless signals, 
probably to prevent the Canopus learning 
the exact situation, if she was within range 
of the Glasgow's wireless station. At the 
going down of the sun the dying light shone 
upon the German ships, steaming upon a 
background of dark water. But the old guns 
of the British ships could not touch them at 
the range. By 7 o’clock the sun had dropped 
below the sea-line, and the German vessels 
faded into the dusk, while the British ships 
were graven dark upon the glow. Then the 
enemy opened fire at between six and seven 
miles, a range at which their modern 82 in. 
guns were effective, whereas the only British 
guns in the squadron effective at that range 
were the two 9:2 in. guns of the Good Hope. 
Each of the two German armoured cruisers 
was firing six guns on а broadside, twelve in 
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all. There were three ships against three 
ships, but there were twelve German guns 
against two British guns. The two German 
armoured cruisers fired their whole broad- 
sides together, and at the third salvo the 
Good Hope and the Monmouth were on fire 
forward. For three-quarters of an hour did 
the British seamen serve their guns, their 
ships on fire, and then the Good Hope blew 
up, a coluinn of flame shooting above her 
mastheads in the darkness. She was no more 
seen, 

The Glasyow could not make out the 
Monmouth in the dark, but she saw the 
flashes of the Monmouth’s guns, and pre- 
sently the Glasgow received a signal that the 
Monmouth was down by the bows and had 
turned away to get her stern to the seas. It 
was then 8 o'clock, und the action had lasted 
for an hour. Half an hour later the Glasgow 
signalled to the Monmouth that the enemy 
were in pursuit. There was no answer. 
The Glasgow, perceiving by the light of the 
moon that the German ships were chasing 
her, and knowing that she could not help the 
Monmouth, made off at full speed. What 
became of the Otranto does not appear. In 
twenty minutes the enemy were out of sight 
of the Glasgow. Half an hour later the 
Glasgow saw the far flashes of guns, and 
counted them. There were 75 flashes, 
lighting the Monmouth to her death. So 
ended one of the most gallant fights against 
disastrous odds recorded in all the crowded 
and heroic chronicles of the Royal Navy. 


German Influence in South 
America. 


There have been many suggestions as to 
the means by which the German ships 
obtained information in the naval battle off 
the coast of Chile, one of them being the use 
of wireless stations. The Chilian Government 
have vigorously and effectively repudiated 
the charges made in irresponsible quarters 
that they allowed their wireless stations to 
he used for the purpose of communicating 
with belligerent battleships, and we were 
glad to find the complete vindication of the 
Clilian Government in a statement issued 
by the Foreign Office which disposed of the 
few suggested rumours of acts violating 
neutrality. As the wireless situation in South 
America is so little understood in this 
country, we publish below a communication 
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from a correspondent who explains the 
situation as it appears to him in the light of 
the recent naval engagement. 


The following notes have been contributed by 
an engineer who, until recently, was resident 
in South America, 

"A good many people have perhaps 
wondered how it was that our Pacific 
squadron engaged the German squadron, 
off the coast of Chile, with vastly inferior 
ships, both as regards their number and 
armament, instead of waiting for the 
battleship Canopus to join them. One 
hypothesis that has only vaguely been 
touched on is, in my opinion, a most impor- 
tant one—namely, the information obtain- 
able by the Germans through the wireless 
coast stations as to the whereabouts and 
number of our ships, both warships and 
merchantmen. It is apparent that the 
Germans have, for some time past, arranged 
their Imperial wireless chain of stations in a 
very clever manner and without hardly any 
cost to themselves, at any rate in South 
America, and probably in the East Indies 
also. This was done by a combination of 
absurdly cheap contracts and unnecessary 
mechanical or electrical complications in 
their wireless plants. 

‘In South America, up to 1912, the vast 
majority of the coast stations were con- 
structed by Germans, because cheapness 18 a 
deciding factor in South America, and the 


German prices for wireless stations were 


considerably lower than those of their 
competitors. I imagine, however, that the 
loss to the contractors which, no doubt, 
occurred was made good by the German 
Government, as it was the object of that 
Government to have German stations all 
over South America. 

“ Now comes the next step—namely, the 
introduction of the German wireless expert, 
who had to be brought in because of the 
installation of complicated receiving gear in 
the stations. The German receivers are by 
no means foolproof and require careful 
adjustments. The stations were erected by 
German agencies and, as is usual in Sowh 
America, were worked by the contractcrs 
for three months and then handed over to 
the Government, who paid the contractor 
and placed the station in charge of native 
operators. 

"In a few weeks’ time something goes 
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wrong and a breakdown occurs. Тһе 
receiving apparatus or the generator no 
longer works and the station is out of action. 
Naturally, the Government goes to the 
German contractor who supplied the station 
and asks for the return of the expert. The 
latter returns, puts things right and is asked 
to stay on, at a good salary; eventually he 
becomes naturalised, enters the Government 
service and takes charge of the station. By 
these means a very large number of the 
South American coast stations are in charge 
of naturalised Germans, thus ensuring the 
working of the Imperial German chain 
erected at the expense of the various 
Republics. In some cases the chief technical 
officials of the various Government telegraph 
administrations are Germans also. 

“ An expert operator is able to dis- 
tinguish quite easily, when listening in for 
signals, between the various makes of ship 
stations, as the sounds produced in the 
telephones are quite different. Some 
installations give a grunting noise, others a 
musical sound, and so on. A ship sending a 
wireless message to another ship, if within 
range of a coast station, is immediately 
heard, and, even if the message is in code, 
the station operator can tell at once what 
make of installation is being used. Prac- 
tically all English merchant ships are fitted 
with the Marconi stations, British warships 
are fitted with a modified type of Marconi 
apparatus, and German ships with Tele- 
funken apparatus. The operator at the 
coast station can tell at once not only the 
probable nationality of the ship talking, but 
also, by the strength or weakness of the 
signals, the approximate distance and 
whether it is approaching or going away 
from the coast station. This is quite sufficient 
to tell the German cruisers, either by wireless 
or cable, and to enable them to take appro- 
priate action, be it in order to intercept a 
merchant ship or to engage an enemy 
cruiser. 

* As long as there are any German or other 
enemy cruisers stil] at large, no British 
merchant ship when within possible range 
of a South American coast station should 
use the wireless station and all British 
warships should adopt the use of a‘ Bridge’ 
transmitter, that has a range of about 
20 miles, so that when signalling between the 
members of a squadron the coast stations 
would be unable to overhear them. If strict 


neutrality is to be observed by the South 
American Republics during the present war, 
then all operators belonging to any belligerent 
nation, naturalised or not, should be pro- 
hibited from entering a coast station. This 
would minimise the danger of the great 
leakage of information that 1s occurring and 


` prevent the coast stations being used either 


for or against the belligerent nations." 


Trapping the ** Emden.” 


The end of the German cruiser Emden 
has come at last, and the depredations which 
for three months she had committed upon 
British shipping will no more be repeated by 
her. Clever use of wireless enabled her to 
retain her freedom as long as she did, and it 
was this agency also which helped towards 
her undoing on November 9th. As befits 
one of the romances of this war, the 
Emden's enterprise ended in a romantic 
spot, in that remote island group of the 
Cocos, where the surge of the Indian Ocean 
beats upon the beach with continuous 
reverberation of breakers. Here it is that 
Mr. Clunies Ross rules a Utopian com- 
munity and that monster land crabs which 
can climb trees, cut wire netting, rip 
tin with their pincers, and perform other 
disconcerting pranks, keep eternal holiday. 

The captain of the Emden was fully alive 
to the advantages of wireless. By its means 
he was able to obtain news of the movements 
of merchantmen in the Indian Ocean. Many 
are the stories that are told of his exploits on 
the high seas. He is said to have offered, 
by wireless, to carry the Rangoon mails to 
Calcutta! He called one of his earliest 
victims (still out of sight, of course) and 
asked: “ Have you seen a German cruiser 
in the Bay?” “ № such thing," replied 
the poor innocent. “Oh yes, there is," 
replied the captain of the Emden, as, making 
twenty knots to the tramp's ten, he dawned 
upon the horizon, “ I'm Jt!” 

Apparently Commander von Müller had 
come to the conclusion that his career was 
nearing its end, otherwise he would not have 
embarked upon his last two exploits. On 
October 21st, in à weak moment, he attacked 
a Russian cruiser and a French destrover 
at Penang. He caught them, apparentlv, 
unprepared for action, and sunk them with 
torpedoes. Encouraged by success in this 
new field of activity, he then made for 
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Cocos Island. A view of the shore showing adjoining island. 


Keeling, one of the coral islands in the 
Indian Ocean. 

Commander von Müller seems to have 
concluded that he had a charmed existence. 
He anchored his ship and landed an armed 
party to destroy the wireless station and cut 
the cable. It was a foolhardy enterprise, 
because too daring. It differed from his 
other exploits, which were lightning thrusts 
at our commerce. His whereabouts soon 
became known, with the result that the 
Sydney, one of the two light cruisers of the 
Australian fleet unit, was speedily on the 
scene, and forced the captain of the Emden 
to fight. In the engagement the Emden 
was sunk. 


The Telegraphist’s Share. 


The story of the naval battle which sealed 
tbe German cruiser’s fate has been well told 
by the Daily Chronicle special correspondent, 
from which we make the following extracts : 

“ At 6 a.m. on Monday, November 9th, a 
four-funnelled cruiser arrived at full speed 
at the entrance to the lagoon. She was flying 
no flag, and her fourth funnel was obviously 
a dummy, made of painted canvas. The 
cruiser at once lowered away an armoured 
launch and two boats, which came ashore 
and landed on the coral beach three officers 
and 40 men, all fully armed and having four 
Maxim } 

“The Germans—for all doubt about the 
mysterious cruiser was now at an end—at 
once rushed up to the cable station and, 
entering the office, turned out the operators, 
smashed the instruments, and set armed 
guards over all the buildings. All knives 


^ and firearms found in the 
possession of the staff were 
at once confiscated. 

" I should state here 
that, in spite of the excite- 
ment outside, all work 
was carried on in the cable 
office as usual right up to 
the moment when the 
Germans burst in. A 
general call was sent out 
just before the wireless 
apparatus was blown up. 

“ The whole of the staff 
was placed under an armed 
guard whiletheinstruments 
were being destroyed. 

“ While the cable station was being put 
out of action the crew of the launch grappled 
for the cables and endeavoured to cut them, 
but fortunately without success. The elec- 
trical stores were then blown up. 

“ At 9 a.m. we heard the sound of a siren 
from the Emden, and this was evidently a 
signal to the landing party to return, for they 
at once dashed for the boats. But the 
Emden got under way at once, and the boats 
were left behind. Looking eastward, we 
could see the reason for this sudden depar- 
ture, for a warship, which we afterwards 
learned to be the Australian cruiser Sydney, 
was coming up at full speed in pursuit. 

“The Emden did not wait to discuss 
matters, but, firing her first shot at a range 
of about 3,700 yards, steamed north as 
hard as she could go. 

“ Both blazing away with their big guns, 
the two cruisers disappeared below the 
horizon, the Emden being on fire aft. So the 
great naval duel passed from our sight, and 
we could turn our attention to the portion of 
the German crew that had been left behind. 

" These men had put off in their boats, 
obedient to the signal of the siren, but when 
their ship steamed off without them they 
could do nothing else but come ashore 
again. On re-landing, they lined the shore 
of the lagoon, evidently determined to fight 
to a finish if the British cruiser sent a party 
ashore. But the duelling cruisers dis- 
appeared, and at 6 p.m. the German raiders 
embarked on the old schooner Ayesha, 
which belongs to Mr. Ross. Seizing a 
quantity of clothes and stores, they sailed 
out, and have not been seen since.” 
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A fuller report states that on 
the morning of Monday, November 
9th, before six o'clock, the cable 
operator at Singapore was talking 
to Cocos Island, when suddenly he 
was astonished to decipher this 
message : 

* Emden at Cocos landing armed 
party." 

Then Cocos was silent, but Singa- 
pore was not idle. There was no 
more news from Cocos throughout 
the day, but at 9.15 p.m. Singapore 
suspecting that the regular cable 
instruments had been thrown out . 
of gear, got going with the old mirror instru- 
ment, which had been out of use for a con- 
siderable time. It is a relic of the system by 
which the otherwise almost imperceptible 
movements of a needle are magnified by 
means of a mirror which reflects them on 
to a screen with the assistance of a strong 
artificial light. This brought a response 
from Cocos, which said : 

Been unable to communicate : Every- 
thing smashed: No light: Will get an 
instrument up at daylight : Report us all 
well : Emden engaged by British cruiser : 
Result unknown: Landing party com- 
mandeered schooner Ayesha : Good-night. 
The wireless telegraph station on Cocos 

Island was erected bv Marconi's Wireless 
Telegraph Co., Ltd., for the Eastern Tele- 
graph Co. 


Cocos Islands. 


In aletter which has just reached London 
the writer gives the following details of life 
on Direction Island, one of the lovely little 
Cocos group :— 

“These are typical coral atolls, linked 
together with reefs of new coral and sand 
spits, while the lagoon is split up into ‘blue 
patches,’ otherwise deep water, ‘ light blue 
patches,’ where there is about two fathoms, 
and beds of live coral, which make sailing 
difficult, as they are just above the surface 
at low tide, and just under at high water. 
The water itself is vivid blue—the Mediter- 
ranean is green beside it. 

“ The war seemed very far away. Official 
bulletins passed through the station, but they 
gave us very little real news, and the only 
excitement was when it was rumoured that 
the company was sending rifles, in case of a 
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raid on the station, and that the beach must 
be patrolled by parties on the look-out for 
Germans. 

“ Then we heard from Singapore that a 
German cruiser had been dispatched to 
these islands, and towards the end of 
August one of the cabie staff thought he 
saw searchlights out over the sea. 

“The islands grow little but coconut 
palms, a few papaya trees that have been 
imported, and a few hardy shrubs and grasses. 
The inhabitants have come from Java and 
talk Malaya. They are busy making copra, 
and spend all their spare time in or on the 
water. 

" The animal life is not a flourishing con- 
cern here. In fact, very few of the imported 
animals and birds can thrive on this par- 
ticular soil. Dogs and rats seem to be the 
chief items. 

“For amusement we have fishing, swim- 
ming, tennis, and boating. You can roam 
about all day in practically nothing, do 
what you like, go where you like, need not 
shave. The fellows at the cable office grow 
flowing beards, and have their hair cropped 
to save brushing it." 

The. Cocos-Keeling Islands have several 
times figured in the newspapers in recent 
years, especially in connection with the 
Ross family, who claim to be kings of this 
lonely group. 

When, eighty-five years ago, the first 
Ross, who was a British. naval officer, 
came on the Cocos-Keeling Islands, he 
beheld a group of twenty coral islets, 
with wonderful lagoons flashing in the sun. 

Ross conceived the idea of forming an 
ideal State in these ideal conditions, and 
went to Scotland for his population. On 
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returning to the islands in two years, how- 
ever, he found that another adventurer, 
Alexander Hare, with about two hundred 
followers—slaves, the presents of the Rajah 
of Bandju—had taken possession. However, 
Ross landed his party, and the two factions 
lived on bad terms with one another until 
eventually Hare was deserted by his sup- 
porters, and they gave their allegiance to 
Ross. In 1854 Mr. Ross died. 

In 1886 the territory was proclaimed part 
of the Straits Settlements, but Mr. Clunies 
Ross, з grandson of the founder of the 
“ kingdom," was permitted to continue the 
absolute chieftainship. 

Mr. Ross aimed at embodying that “ best 
of all government, a benevolent despotism," 
and he evidently believed that money was 
the root of all evil. He would not permit 
a metallic currency on the grounds that it 
was not wanted, and might lead to gambling 
and other crimes, of which the place is now 
free. The Cocos currency guilder is a 
sheepskin note worth about ls. 4d. There 
1з no police force, but the islanders take it in 
turns to keep watch and ward at night over 
the boats and for fires. 

The present “king” is Mr. John Sidney 
Clunies Ross, who succeeded his father in 
1910. He spends much of his time in 
London. 


Wireless News for the 
‘t Karlsruhe.” 


It is generally believed that the few 
German cruisers afloat have been receiving 
wireless communications which have enabled 
them to escape capture. In the course of a 
long account of his experiences published in 
the Press by one of the passengers on board 
the steamer Cervantes, which was seized 
and sunk by the German cruiser Karlsruhe 
while on a passage from the west coast of 
South America to Liverpool, there appear 
the following statements : 

“ There is no doubt that the Karlsruhe and 
other German ships are in wireless com- 
munication with the Canary Islands, and, 
in fact, the Germans have practically got 
control of the Canaries. For instance, the 
Crefeld got into Santa Cruz without being 
caught. As an instance, a certain English 
ship, in accordance with International 
Law, had to take her wireless communica- 
tions down, although two other German 
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steamers were communicating at night and 
early morning with their wireless, and the 
general opinion of nearly all the English 
residents in Santa Cruz is that Germans on 
the islands are in constant wireless com- 
munication with the German ships at sea 
at the present time. 

" [t was the general opinion amongst the 
crews captured that most of the ships were 
sold to the Germans by wireless. Аз an in- 
stance, the skipper of one of the ships cap- 
tured was asked to give an explanation why 
his ship was a day late, and also of several 
other ships the Germans knew what time 
they left the last port of call, how many 
knots they could steam ; and in one instance, 
I believe, they knew the number of crew." 

The notorious Goeben and Breslau, on the 
other hand, owe their escape from the 
clutches of the Anglo-French fleet to wire- 
less ; at least, so a German officer on board 
the Goeben is reported to have declared. In 
an interview he said :— 

* Two days before the outbreak of hostili- 
ties the Goeben was at Fiume loading coal, 
while the Breslau was in the southern part 
of the Adriatic Sea. We got orders to meet 
her at a fixed spot in the open Mediter- 
ranean, and we sailed, leaving ashore a few 
of our men who had obtained short leave. 
Even our wireless operator was ill, and had 
to be left in the hospital at Fiume, but 
luckily enough we had somebody else on 
board who understood wireless as well as he 
did. If not, I don't know how we could 
have managed it, as when we were in the 
Ionian Sea the meeting-place with the 
Breslau was suddenly changed on account 
of some English ships which were reported 
leaving Malta that day, and likely to dis- 
cover our route. 

“ As the declaration of war was expected 
at any moment, we were trying to go as far 
westward as possible in order to be able to 
do some damage either on the Algerian or 
Tunisian coast. We got another wireless 
message, and the order to show ourselves on 
the African coast and to retreat as soon as 
possible to the Dardanelles." 


The East Coast Raid. 


The appearance of a German squadron on 
a hasty raid and the fall of shells within a 
mile of Great Yarmouth on November 3rd 
must be regarded in its true perspective. 
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It is impossible to guarantee that at every 
point chosen by our enemy for a momentary 
appearance in the fog we shall have a 
superior force. Without wireless we should 
imagine that something very near this 
impossibility would be required under 
modern conditions of warfare. But wireless 
has wrought a change, a change in which the 
“incident " off the East Coast shows up to 
our advantage. What happened was that 
H.M.S. Halcyon, an old fishery protection 
cruiser stationed near Lowestoft, was able 
by its wireless to summon assistance from 
the nearest naval base, and a British force 
proceeded to chase the flying Germans, 
without, however, catching them before 
dusk. The first effort of the German fleet 
was to destroy the wireless of the Halcyon, 
and it was only when that was accomplished 
that they directed their attention to the hull 
of the vessel. When, however, the wireless 
was repaired and the Halcyon signalled for 
help and gave her location, the Germans 
made off. One lesson which this use of wire- 
less teaches is the impossibility of bringing 
across the North Sea a fleet of enemy 
transport ships. 

In the case of the sinking of the light 
cruiser Hermes by a German submarine on 
October 30th, the ill-fated vessel was able to 
send out wireless messages before going 
under, and in this way ships’ boats were 
brought up to take away survivors. 


The Admiralty and Amateurs. 


We referred last month to the proposal to 
allow certain selected amateurs to reopen 
their stations in order to assist in the steps 
which have been taken to prevent private 
wireless installations owned by aliens from 
being used to the advantage of the enemy. 
In a reply to this proposal the Secretary of 
the Admiralty made the following announce- 
ment on November 3rd : 


Many letters have been received from 
wireless amateurs throughout the country, 
suggesting they should be permitted to use 
their apparatus for the detection of secret 
wireless stations. In considering this 
question it must first of all be remembered 
that there are several thousands of holders 
of wireless licences, and since it is impos- 
sible to make distinctions, the rule must 
be all or none. 
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The successful detection of illicit wireless 
telegraphy stations depends on the careful 
collation of relevant observations, and it is 
obvious that a small and select body of 
observers can give much better results 
than a very large number who have not 
the necessary knowledge of the circum- 
stances. 

Illicit wireless telegraphy stations, to be 
dangerous, must be capable of sending a 
considerable distance, and although it is 
true that reception can be carried out to 
some extent without a formal and visible 
aerial, yet transmissions to any serious 
extent would be impossible. 

Under the present rule, where all 
private stations are closed, any aerial seen 
to be hoisted must be either Government 
or illicit, a very great help to the police, 
who are saved all trouble of discrimination. 

It is therefore to the common good that 
all known private stations should be closed 
and rendered reasonably incapable of being 
used. 


We have already expressed the opinion 
that the steps taken by the authorities are 
adequate to prevent the illicit use of wire- 
less, and others who have had an oppor- 
tunity of investigating the question are 
convinced of the impossibility of aliens using 
their wireless stations. Mr. A. A. Campbell 
Swinton, President of the Wireless Society 
of London, in the course of an interview 
stated :— 


We are satisfied that the authorities are 
taking every possible step for preventing 
telegraphy without wires being employed 
to the national detriment. We have also 
found the authorities most ready to 
consider any suggestion made by com- 
petent experts in regard to maintaining 
the necessary precautions. 


Amateurs might perform useful work in 
helping the police to investigate cases where 
the illicit use of wireless is suspected. The 
average policeman has probably never seen 
any of the instruments used in wireless— 
even among amateurs—and 1f a special force 
of competent persons were recruited through- 
out this country they could give their 
services when called upon by the police to 
do so. Mr. Swinton suggested that this was 
being arranged in London, where it will be 
most useful. 
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Wireless Courtesies. 

To the “ wireless” observer the war 1з 
not without its humorous side, as the follow- 
ing account, published in the Temps of 
Paris (to the authenticity of which we are 
able to vouch), of an amusing wireless dia- 
logue which actually took place between the 
Eiffel Tower in Paris and the Nauen Tower, 
the German wireless station, shows. The 
wireless stations of these towers receive one 
another’s messages, and one night recently 
a German operator sent the following 
message to the receiver on the Eiffel Tower : 


AN EIFFELTURM. 
Wo brachtet Ihr der Plan zu scheitern ? 
Wo warft Ihr unsere Truppen ‘raus ? 
Die Nachricht war doch unwirklich und spürlich, 
О Eiffelturm, und wenig ehrlich. 


TRANSLA TION. 
To the Eiffel Tower. 
Where did you spoil our plan ? 
Where did you drive back our troops ? 
The news is improbable and thin, 
O Eiffel Tower, and far from honest. 


The French telegraphists replied : 


AN NAUEN V. EIFFELTURM. 
O Deutsches Heer ! hast du vergessen 
Dass dich Paris am Sedantag 
Erwartete zum Mittagessen, 

Wo hast du dich verspätet ? Sag! 
Wahrscheinlich hattest du Vorliebe 

Mit unserem Sekt, im Marnethal, 

Doch guter Wein wird schlecht für Diebe 
Und Feinden passt nur unser Stahl ! 
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Ja glaubt Ihr dass die ganze Welt 

Eure Prosa für Wahrheit halt, 

Und das all' eure Flunkereien 

Die Deutschen vom Feinde befreien ? 
Trotz eure schón fingierte Siege, 

Sinkt Deutschland langsam in die Tiefe. 


TRANSLATION. 

The Eiffel Tower to Nauen. 
German Army, have you forgotten 
That Paris expected you 
To lunch on Sedan day ? 
Tell us why you're late. 
Probably it pleased you better 
To drink champagne in the Marne Valley, 
But good wine is bad for a thief, 
And our steel alone 1s good for the foe. 
Do you imagine that the whole world 
Takes your prose as truth, 
And that all your messages 
Can free Germany from the enemy ? 
Despite your well-tmagined victories, 
Germany is sinking slowly into the depths. 


It seems that so far at any rate the French 
telegraphists have had the last word. 


The Comic History. 

There is scarcely an issue of Punch 
without an allusion to wireless in the war. 
Under the heading “ Wireless" there 
recently appeared the following lines : 

There sits a little demon 
Above the Admiralty, 

To take the news of seamen 
Seafaring on the sea ; 

So all the folk aboard-ships 
Five hundred miles away 
Can pitch it to their Lordships 

At any time of day. 


H.M.S. “ Halcyon” when attacked. 
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The cruisers prowl observant ; 
Their crackling whispers go ; 
The demon says, “ Your servant," 
And lets their Lordships know ; 
A fog's come down off Flanders ? 
A something showed off Wick ? 
The captains and commanders 
Can speak their Lordships quick. 


The demon sits a-waking ; 
Look up above Whitehall— 
E'en now, mayhap, he's taking 
The Greatest Word of all ; 
From smiling folk aboard-ships 
He ticks it off the reel :— 
" An' may it please your Lordships, 
A Fleet's put out о’ Kiel ! " 


In “Studies in Discipleship (In humble 
Imitation of the exploits of the German 
Wireless Service)," our famous contemporary 
is not scarcely up to its usual form, but the 
following examples are typical of the satire 
on the wireless war news which has been a 
feature of daily journalism since the war 
began. 

Mr. Ramsay MacDonald and Mr. Keir 
Hardie have joined Mr. Blatchford in a 
recruiting campaign, with most gratifying 
results. In the course of one of his 
speeches” Mr. Ramsay MacDonald an- 
nounced that the experience he had gained 
while tiger-shooting in India had enabled 


him to organise an elephant-gun battery 
with which he was shortly about to pro- 
ceed to the front. 

It is reported that, at the instigation of 
the Chevalier William le Queux, the 
Republic of San Marino has declared war 
on Germany, and appointed the Chevalier 
as generalissimo of its forces, which are 
estimated at 250 men. 

The transports of enthusiasm caused 
in Berlin by the announcement that 
Mr. G. B. Shaw had decided to be known 
in future as Mr. Bernhardi Shaw have 
given place to bitter disappointment on the 
peremptory denial of the rumour by the 
famous comedian himself. As à matter 
of fact he is hesitating between Benckens- 
dorff, Balakirev and Bomboudiac. 


War Sidelights. 


The new wireless station at Madras has 
been completed and opened. 
ж ж ж 


In the House of Commons Captain Norton 
informed an inquirer that since August 5th 
no licence for wireless telegraphy installa- 
tions had been issued. 
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Materials for wireless telegraphs and 
telephones have been scheduled as articles 
that will be treated as conditional contra- 
band of war by the British Government. 

* * * 


A telegram from Skutari to the Corriere 
D'Italia states that some unknown indivi- 
dual set fire to the Italian wireless station. 
However, it was soon repaired. A very 
powerful French wireless station was said 
to have been opened at Podgoritza. 

* * * 


A report from Kobé alleges that the 
Emden was enabled to sink the steamer 
Troylus through a wireless message sent out 
from Manila, the information, it is stated, 
being dispatched privately by a German 
merchant at Kobé, who has since been 
arrested. 

* * * 

Three Germans have been arrested at 
Halifax, Nova Scotia, for operating a 
wireless telegraphy installation, the antenne 
of which were not supported, as usual, by 
a pole, but, in order to escape observation, 
traled from a third-storey window, con- 
cealed amid vine branches. 

* * * 


The United States Navy Department is 
advised that the Mexican authorities at 
Ensenada (Lower California), where a 
hitherto unknown wireless station has been 
located, have given orders for the closing of 
the plant. British authorities in Washing- 
ton maintain that Germans have been 
receiving information of the movements of 
British ships through this wireless station. 

* * * 


It is reported from Sydney that the 
Germans at Nauru, the capital of the Mar- 
shall Islands, were informed by wireless 
telegraphy of the imminent outbreak of 
war as early as August Ist. They imme- 
diately warned the German officials in the 
Marshal] and Caroline Islands, and this 
resulted in the trapping of five steamers. 
Only the Germans were aware of the out- 
break of hostilities. 

* * * 

Commander Lupcke and the wireless 
operator Voltz, of the German warship 
Preussen, who are interned at Sabang Bay, 
were arrested at Batavia on November 17th 
by the naval authorities. The communica- 
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tion between the antenns of the wireless 
rooms had been broken off, but it was found 
that a wire had been passed along the mizzen 
mast from the antenne to a receiver under 
the pillow of the wireless operator, who 
declared that the wire was a lightning con- 
ductor. It is, however, believed that it was 
connected with a hidden apparatus. The 
judicial authorities have ordered Lupcke 
and Voltz to be sent to Medan, where they 
will be tried for violation of Dutch neutrality. 
* * * 


The R.S.S. Jerusalem, which arrived 
at Odessa on November 14th, reports that 
she had a narrow escape in the Black Sea 
from capture by the Turks. While on her 
course the Jerusalem received а wireless 
message ordering her to go to the Crimea 
instead of to Odessa, and she altered her 
course accordingly. Shortly afterwards, 
however, she received a second message, 
instructing her to return to Constantinople. 
The captain's suspicions were now aroused, 
however, and he decided to ignore both 
orders, and proceeded to Odessa. His sus- 
picions were justified, as it was later ascer- 
tained that both the messages had been sent 
by the Turks. 

* * * 

The Times New York correspondent states 
that stories are current in usually well- 
informed quarters that the Germans are 
systematically using wireless telegraphy to 
serve military ends. The radiotelegraphy 
service in the United States is strictly con- 
trolled by the Government, whose neutralitv 
Is above suspicion, and the plan seems to be 
to install secret plants in inaccessible places 
and send messages to cruisers, couched in 
apparently harmless phrases. The news- 
papers recently had something to say about 
one such plant which was alleged to be 
situated among the almost unexplored 
tumble of mountains, forests, and water 
which cover most of the State of Maine. 
There is reason to suspect the existence of 
another installation tucked away among the 
even wilder mountains of the State of 
Washington on the Pacific coast. The code 
employed is said to make the messages 
resemble harmless business telegrams of 
quotations, prices, etc. 

* * * 

At Woolwich on November 17th there waa 

a court-martial on Harold Fochtenberger 
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(alias Falconer), a German wireless engineer, 
employed at Messrs. Siemens, for being in 
possession of wireless telegraph apparatus 
without the written authority of the Post- 
master-General. He was recently charged 
at Woolwich Police-court with being an 
unregistered alien enemy and being in pos- 
session of a revolver and wireless apparatus, 
and was then handed over to the military 
anthorities. Evidence was given that four 
cases of wireless telegraph apparatus, bearing 
the name of Falconer, were found at Messrs. 
Whiteley's repository, West Kensington, and 
in one of the cases was a memorandum book 
(dated 1904) bearing the name of Fochten- 
berger and containing ciphers and codes. 
Wireless apparatus had also been found at 
Fochtenberger's address at Thorpe Bay. 

Mr. Pitman (for Fochtenberger) pleaded 
guilty, but urged that defendant was unaware 
of the regulations made on October 16th 
under the Defence of the Realm Act. His 
client, who was born in Germany, was brought 
to England when he was five years of age, 
and was brought up in this country. Wire- 
less telegraphy was his profession and his 
hobby, and the apparatus found at White- 
ley's had been there more than a year, while 
the apparatus at Thorpe Bay was not 
assembled or connected up. 

The President announced that the decision 
of the Court would be made known in due 
course. 


—  —— ee 


AN INTERESTING LECTURE. 


One of the several free public library 
introductory lectures being given at Uni- 
versity College, London, on subjects of 
topical interest connected with the war, 
was delivered recently by Dr. J. A. Fleming, 
F.R.S., on “ Wireless Telegraphy in War." 
The chair was taken by Major W. A. J. 
O'Meara, C.M.G. There was а large 
attendance. 

Dr. Fleming said that one of the charac- 
teristics of the present terrible and stupendous 
world-war was the extent to which recent 
scientific knowledge was being employed in 
it. The magnitude of the forces engaged 
and the wide extent of the field operations 
rendered it necessary to utilise every possible 
form of inter-communication. Wireless tele- 
graphy had given, as it were, à new organ 
of sense to commanders both on land and 
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on sea to enable them to determine without 
delay the state of affairs at very distant 
points of the field and issue orders accord- 
ingly. Having explained the elementary 
principles of the subject, Dr. Fleming illus- 
trated first by a number of lantern slides 
the appliances of wireless telegraphy as 
used on battleships of all types. Views 
were also shown of the receiving and trans- 
mitting apparatus. Turning then to military 
applications, Dr. Fleming explained that 
several different types of apparatus were 
employed. First, a portable set capable of 
communicating about forty miles, all parts 
of which could be carried on horseback and 
could be transported wherever a horse can 
go, and erected for use in ten minutes by 
four to six men. Similar short-distance 
sets were fitted up in horse-drawn carts. 
For longer distances up to 150 to 200 miles 
the wireless equipment was carried either 
in horse-drawn carts or else in motor cars. 
The long-distance sets, as generally used, 
could be erected in twenty minutes by six 
to eight men. In conclusion, a brief refer- 
ence was made to wireless telegraphy as 
used by aeroplanes and dirigible balloons. 
In the latter case there was no difficulty in 
suspending a wire to act as the antenna and 
in carrying long-distance apparatus. In the 
case of aeroplanes the space was more 
limited and also the weight-carrying power ; 
still, hight sets had been fitted on aeroplanes 
suitable for communicating thirty or forty 
miles. 


A Special Committee has been formed by 
the St. John Ambulance Association, with 
offices at Marconi House, London, W.C., to 
raise funds for the Ambulance Department. 
It consists of Mr. F. S. E. Drury (chairman), 
Viscount St. Cyres, Commendatore G. Mar- 
coni, G.C.V.O., Hon. W. H. Goschen, Sir 
Joseph Lyons, Mr. A. A. Gordon, Colonel 
Gentle (Chief Constable of Brighton), Mr. 
H. Gordon Selfridge, and Mr. F. W. Baker. 


The British steamer Remuera reported on 
reaching Plymouth last week that a German 
cruiser had attempted to trap her by means 
of a false 8.0.5. signal. We ought not, we 
suppose, to be surprised at a low trick like 
this from the s.o.s.sidges.—PuncA. 
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Although Sir John Snell’s presidential 
address to the Institution of Electrical 
Engineers touched upon many interesting 
topics, we must single out for special 
mention his references to electrical engineers’ 
admirable response to the country’s call. 
When the immediate Past President, Mr. 
Duddell, who rendered most patriotic and 
untiring service to this cause, circularised 
the members of the Institution at the instance 
of the specially appointed National Service 
Committee, about 500 members of the 
Institution offered their services. А large 
majority volunteered either for service at 
home or abroad. Acting in company with 
the President and Secretary of both the 
Institution of Civil Engineers and the 
Institution of Mechanical Engineers, it was 
first suggested that these three Institutions 
should form an “ Engineering Institutions ” 
Battalion for service in the field, and that 
the Institutions should clothe, house, feed 
and train the recruits, so that when ready 
the battalion could be handed over to the 
War Office in a condition of complete readi- 
ness. There then came an_ unexpected 
proposal that the three principal engineering 
Institutions should recruit the Engineer 
Units for the Royal Naval Division, just then 
authorised to be formed. The response 
from members of all classes of all three 
Institutions was so spontaneous that the 
corps was formed within a few days by men 
not only of splendid physique, but also of 
highly skilled intelligence, professional men 
skilled in various branches of engineering, 
and forming a personnel of the highest value 
to the Admiralty, particularly in the tele- 
graphic and wireless services. 


* * * 
The inauguration of the 16156 session of 


the Society of Arts suggests a comparison 
between the present war conditions and those 
of 1814-15. There is nothing in the Transac- 
tions of the Society which shows such interest 
in the circumstances of the war a hundred 
years ago as is indicated in the present crisis 
by the programme just issued. There is 
just an echo of warfare, however, in the 
inventions of Alexander Law, of Deal, who 
in the winter of 1814-15 received the Societ y's 
silver medal for an improved method of 
Securing ship's guns and carriages, and a 
second medal for an improved semaphoric 
telegraph or method of conveying intelli- 
gence to and from sea and land. Law had 
been a midshipman on board the Monmouth 
of that day, and, being discharged “ in con- 
sequence of hurts received," was given duty 
with the Signalling Service at the Port 
Admiral's office at Deal, where his invention 
was adopted. The semaphore was capable 
of some thousand of signals, “ at a saving 
of one hundred and sixty yards of bunting," 
and it gave the signals more distinctly at a 
distance of a mile and a half. But with the 
peace, the semaphore system along the coast 
fell into disuse, though probably it was still 
Law’s invention which the Admiralty of a 
later day found “ amply sufficient " when the 
advantages of the electric telegraph were first 
submitted to its notice. With these excep- 
tions the awards of the Society (as it seems 
now) were indifferently pacific in the session 
of 1814-15. 


* ж * 


We thought that the fear of wireless 
telegraphy seriously influencing the quantity 
and incidence of rainfall had been effectively 
disposed of some years ago by the only 
weapon worth applying to it—ridicule. 
Apparently, we were mistaken, for we find 


that it has awakened from its Rip Van 
Winkle sleep and made its presence felt in 
India. A correspondent has sent us a copy 
of the Sind Gazette containing a long article 
in which the possible influence of wireless 
upon rainfall is discussed and the connection 
made clear. Indeed, so deep-rooted seems to 
be the apprehension in the neighbourhood 
of Karachi that a local gentleman, who uses 
the somewhat significant nom de plume of 
" De Wet," and who is described by the 
editor as “ one of the most thoughtful and 
observant of Karachi’s merchants," has 
propounded in the columns of the Sind 
Gazette a formidable list of questions, with 
the view of eliciting positive information 
concerning “an apprehension which is 
beginning to haunt many commercial 
minds." 
* * * 

The method of reasoning employed by 
the Sind Gazette may be summarised as 
follows: During the last two or three years 
the rainfall in Karachi has been above the 
normal in respect of both the total quantity 
and the number of wet days. It is during 
the last two or three years that the '* newly 
installed, very powerful wireless telegraph 
in Karachi has been active.” Now what is 
easier than to connect these two circum- 
stances and to conclude that the apparently 
heavier rainfall in the locality may have its 
cause in " the prodigious electrical energies 
developed by the wireless telegraph." This 
is just what the inhabitants of Cornwall 
suggested when the Poldhu station was 
erected about twelve years ago, and a similar 
outcry was raised not long ago when a 
Marconi Station was erected at Aden. 

* * * 

Much of the prosperity of Karachi, it 
appears, is due to the immunity from rain, 
so that the presence of the wireless station 
is a matter of vital concern to the local 
community. According to the Sind Gazette, 
Karachi is, or was, almost a rainless port. 
That means that Karachis busy shipping 
activities in the wide purlieus of its harbour 
could be carried on in the open air without 
need for protection from the elements. 
That again means that, as no other great 
port in India is rainless, or nearly rainless, 
but on the contrary all the other great ports 
—Calcutta, Bombay, Madras and Rangoon 
—are subject to heavy, flood-like down- 
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pours and must count on numerous wet days 
in the course of the year, Karachi, relatively 
to the other great ports, is in this respect a 
cheap port. The necessity for costly struc- 
tures of vast extent to give constant shelter 
from the weather to commodities passing 
through the port is reduced to a minimum. 
* * * 

This anxiety finds expression in the 
following questions which " De Wet " (the 
letter was written à few days before the 
outbreak of war) propounds in the Sind 
Gazette: ‘ (1) Is there any scientific ground 
for supposing a connection between the 
local installation of a powerful wireless 
telegraph and the quantity and incidence of 
the local rainfall ? (2) If so, are observations 
on the subject being conducted anywhere ; 
and, if not, is it not desirable that they 
should be instituted ‘with the greatest care 
forthwith ? (3) If observations are already 
in progress, where and under what con- 
ditions are they being conducted, and with 
what ascertained result so far? (4) What 
was the average annual rainfall in Karachi 
prior to the installation of the wireless 
telegraph, and also what was the actual 
rainfall in each year (for 25 years back) ? 
(5) What was the average number of wet 
days in the year (meaning days when the 
rainfall amounted to more than a harmless 
sprinkling) in Karachi in the same period, 
and also what was the actual number of wet 
days in each year? (6) What has been the 
total rainfall in Karachi in each year since 
the wireless telegraph was installed ? (7) 
What has been the total number of wet days 
in Karachi in each year in the same period ? ” 

* * * 

The result of this searching investigation 
will be awaited with interest. Meanwhile 
we can set “ De Wet's" mind at rest in 
regard to the first question. There is 
absolutely no connection between wireless 
and rainfall. If electrical energy of thousands 
of horse-power were poured into the air it 
might during foggy weather cause very 
slight rain within a few feet of the aerial. 
But, as we need hardly point out, à wireless 
station does not send electrical power 
through the air; therefore the fear of the 
innocuous electromagnetic waves generated 
at the Karachi station interfering with the 
material prosperity of the district has no 
foundation in fact. 
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tactics against Germany would be accom- 

plished without our suffering some loss, 
but the mishap which happened to H.M. 
hospital ship Rohilla was additionally un- 
fortunate in that it interfered with the noble 
work of bringing relief to our suffering 
soldiers. 

The Rohilla was on its way from the Firth 
of Forth to Dunkirk to take part in the 
shipment of wounded to England when she 
ran aground off St. Abb's Head and became 
a total wreck. The vessel was a twin- 
screw steamer of 7,400 gross tons, and 
had been chartered for its purpose by the 
Government from the British-India Steam 
Navigation Co., Ltd. Luckily the vessel 
was on the outward journey ; had she 
been homeward bound with her full com- 
plement of wounded the loss of life must 
have been infinitely greater. As it was 
some 30 lives were lost, or so 1t must be pre- 
sumed, for the exact list has not yet been 
published. There were two Marconi opera- 
tors on board the vessel: Senior Operator 
Robert T. Utting and Junior Operator 
Wilson. 


I T was not to beexpected that our naval 


* * 


At the time of the accident (4.15 a.m., 
Friday, October 30th) there was a very 
heavy beam sea running, and the position 
of the vessel was perilous in the extreme. 
Immediately S.O.S. signals were sent out, 
and answer was received from the Culler- 
coats coast station. No vessels were near 
enough to assist, and, as under the present 
conditions of martial law no mercantile 
vessel may possess a working wireless 
apparatus in home waters, it was impossible 
to reach those out of signalling range. 

Nevertheless, all that could be done was 
done; news was sent from Cullerevats to 

Whitby, and there the lifeboat was put out, 
but the seas were so heavy that the craft 
could not face them. Finally, however, the 
boat was taken across the harbour and 
thence made her way through the outlet 
between the East Pier and the clitis to the 
doomed vessel. She successfully accom- 
plished two journeys, and brought about 


thirty people ashore, including all the nurses 
and some of the doctors. Already the 
shore people were wakened by the booming 
of the Rofhilla’s guns. Rocket apparatus 
was secured, and attempts were made to fire 
a line across to the wreck, but despite every 
effort nothing could be done. Finallv, 
Captain Neilson of the Rohilla despatched 
one of his boats with a line to establish 
communication with the shore, but the 
breakers did not allow of sufficient line to be 
paid out, and the boat's crew were at length 
forced to cut it to prevent themselves from 
being swamped. Many of the crew of the 
Rohilla were by this time taking shelter in 
the wireless cabin which was situated on the 
deck. Most of them were clad only in the 
scantiest attire, and were glad to accept the 
operators’ offer of spare clothes. It was 
well they did so, for they had not been long 
in shelter when the wireless room became 
untenable owing to the tremendous seas on 
the port side, until at last one gigantic wave 
swept the whole cabin, together with the 
wireless plant, away. 
* * * 

Almost as soon as the Rohilla had struck 
the rock the dynamos of the ship had ceased 
to work, and the wireless operator was forced 
to make use of the emergency set, which 
worked very well until the heavy sea 
destroyed everything. 

About 8.30 the vessel broke in two, and 
by this time the Whitby lifeboat had been 
put out of action, for a large hole had 
stove in the bottom. Cullercoats had for- 
tunately sent messages to Scarborough, 
Middlesbrough and West Hartlepool to 
send tugs and lifeboats, and a little later 
motor-hfeboats from Southgar and Redcar 
were also requisitioned. Throughout the 
whole time a gale was blowing furiously, 
the force of the wind being estimated at 
about 70 knots per hour. 

The shore people now attempted a splen- 
did piece of rescue work. The Upgang life- 
boat was brought to the sea by road and 
lowered down over the cliff from a height of 
200 ft. but despite every effort it was 
impossible to launch it owing to the tre- 
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mendous breakers. Captain Neilson and 
the remainder of the crew were by this time 
т a perilous condition. Nevertheless, all 
through Friday night they clung to the 
wreck, but when Saturday morning broke, 
and the sea had somewhat abated, Captain 
Neilson gave the order that all who could 
should attempt to swim to shore. The dis- 
tance was only some 700 yards, but the surf 
made the task one of the greatest danger. 
About fifty men attempted the journey, and 
forty of these reached land in an exhausted 
condition; amongst them was Junior 
Operator Wilson. 

At 10 o’clock the Scarborough lifeboat 
arrived, towed by a steam trawler, but 
nothing could be done, so the captain signalled 
to shore, “ Have ambulance parties ready 
to-night at low water. All leaving ship on 
rafts. She cannot last out much longer." 
All hands were set to work to construct 
these rafts, using any material available 
from the captain's bridge and the cabin. 
Just as the final plunge was about to be 
made the wind freshened and the sea rolled 
up more threateningly than ever. The 
captain countermanded his order to float 
the rafts, and decided that while anything 
remained of the vessel it was more expedient 
to stay where they were than trust them- 
selves to the elements. Nevertheless, thir- 
teen sought and obtained permission to 
attempt to get off, but only three of them 
reached shore. The chief officer was one of 
them. 

* * * 

About midnight on Saturday a powerful 
searchlight arrived from Newcastle by 
special train, and was immediately set 
working. This gave great heart to the ship- 
wrecked men as it lit up the chart room, 
where all were huddled together, soaked to 
the skin, cold and hungry—the majority of 
them had tasted neither food nor drink 
since the Thursday evening. On Sunday 
morning the South Shields lifeboat was seen 
making its way to the wreck. After a tre- 
mendous struggle it succeeded in coming 
alongside the Rohilla, pouring oil on the sea, 
and the gallant crew by almost superhuman 
efforts succeeded in taking off the fifty 
survivors. 

It was with this last shipload that 
Senior Operator Utting left the vessel. He 
describes the behaviour of all concerned in 


R. Т. Utting. Е. Е. Wilson. 
Marconi Operators on the “ Rohilla.” 


the disaster as beyond praise. In the face 
of imminent danger not a grumble [пог so 
much as a whisper of fear was heard. The 
men who possessed tobacco shared it with 
their comrades, and the leaves of some 
magazines found in the chart room were used 
to improvise cigarette paper. Those who 
had pipes in their possession filled them, took 
a whiff and handed the treasure to the next 
man, who likewise took a whiff, and so the 
pipe of good comradeship was passed round. 

The readers of THE WIRELESS WORLD 
will rejoice with us in the safe return of the 
two Marconi operators. Had they been 
called upon to lay down their lives, as some 
of their comrades have already done in the 
service of the country, we doubt not that 
they would have done so like men, and that 
there would have been others willing, nay 
eager, to face the same danger and take the 
same risks as themselves. But we are 
thankful that this last obligation was not 
required of the Marconi operators on the 


-Rohilla, for however many there mav be to 


take their place the Service cannot afford to 
lose any one of her “ good men and true.” 


From the Faraday House Journal we note 
with interest that the Old Faradians who are 
engineers in the service of the Marconi 
Company are very enthusiastic about their 
work, and we also notice with interest that 
the Carnarvon station has made an impres- 
sion upon à writer in the Journal, who 
remarks that “ from the tops of most of the 
mountains in North Wales wireless posts 
make excellent landmarks for fixing the 
geographical positions of the various moun- 
tains, lakes, islands, ete., which can be seen 
in the distance." 


582 THE WIRELESS WORLD 


The Berne Bureau announces the Opening of the following Land Stations. 


| | | 


| 
| | Соав& Сһагре 
| | Norma] Wavelengths in | | a 
‚ Call- pues mU metres (the Nature | | стек шее | 
Name. ЕГА нса) | normal wave- of  : Hours of Service. minimum 
R eee length ія Service. | _ per word | per radio 
in heavy type. | in francs. | telegram 
| | in francs. 
ALASKA | ' | | 
Ellamar ..  ..  ..,KIS — -— — — | e | = 
BELGIAN Conao | | 
Kinshasa?,, — ..  .. | OQL 300 3,800 —  |"1am.toll30&m.| — ^| — 
4 p.m. to 5pm. . 
| Sundays and Bank 
| | olidays, 
| ‚7 a.m. to 10.30 a.m., 
HAWAIIAN ISLANDS | | 4 p.m. to 5 p.m. 
Koko Head, KIE?  .. | KIE a = = ex — — 
ITALY | | | 
Саро Sperone Radio .. > ICR ' 270 300, 600 | E N 0.30 — 
Genova Radio .. .. ICB | 160 300, PG N 030 : = 
Messina, ТСЕ .. .. IF | — — EU — — | = 
Napoli Radio ..  .. ICN ^ 270 300, 600 PG N 030 : — 
Palermo Radio .. .. | ICP i 270 300, 600 PG from sunrise to 0.30 | — 
i sunsct | 
Кота si T .. ICD | — — о | — == | uum 
Spezia... - .. 16353 , + — | D | — met мы "ue 
Taranto .. Ps .. ICT — — O — = eX 
Venezia .. T .. ICZ — — о — = ms 
| 
JAPAN ? | 
Komonto (Lighthouse) .. JKM Ву day, — — N -— = 
| 200; һу 
| night | 
|, 300 
Mokpo (Lighthouse) .. | JMP ! do. | - - N = — 
Shogetsubito (Lighthouse) | JSB do. : — — N = 
Shoseito (Lighthouse) .. JSS | do. — — | — = = 
UNITED STATES OF | | | 
AMERICA | 
Angcles, California, KLS | | 
(Los).. ie .. KIS — — — — | — | — 
Веітаг & .. - .. WII — — — . — = = 
Bolinas, California * .. КЕТ z == == — — 
Burrwood .. аа .. WBW | — | — © — — — = 
Dover, New Jersey? .. WBX — — | — — — = 
Eureka, California, KPM ' | KPM ES == — — — — 
Fort Terry, New York®... | WUW — 300 O — = жш 
Hoboken, New Jersey 5 .. | WBU — = == — — = 
Miami, Florida * .. -. | WST — 300, 000, 1,800 PG 8 N ‚0.30 3.00 
Newport, Rhode Island, | 
WCI .. a .. МОТ 50 |300, 400, 500,600; PG 7 a.m. to 5 p.m. 0.157 1.507 
0.30 8 3.00 * 
| 0.60 * 6.00 ? 
New York City, WHD 10 WHD — = D „шш — — == 
Pha:nix, Arizona .. KHQ . — — к. шз — == 
8. Dicgo, California, KSD! KSD | — — — — = p 
Tuckerton, New Јегвеу .. WGG — -— — — = = 
Washington, NZY .. NZX | 500 2950, 650. 1,000 О X — — 


1 Station open for public correspondence in the inland service of the Belgian Congo. 

2 Operated by the Marconi Wireless Telegraph Company of America. 

з [n connection with the stations mentioned here, correspondence is restricted to the exchange of wireless telegrams 
with the other lighthouses in Chosen, with the ship Kosai Maru and with Japanese warships, 

* Operated by the Marconi Wircless Telegraph Company of America. 

5 Military Station. 1 

6 The station also exchanges correspondence with Nassau (Bahamas). Charge, fr. 0.30 per word, without a minimum. 

7 For radiotelegrams exchanged with ships making voyages between Newport (Rhode Island) and ports not ex- 
ceeding 200 miles distant. 

* For radiotelegrams exchanged with ships making voyages between ports on the American continent more than 
200 miles distant from Newport (Rhode Island). 

® For radiotelegrams exchanged with ships in transoceanic service. 

10 Controlled by the New York City Fire Department. 
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Wireless Telegraphy in 
New Zealand 
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VEN as far back as 1860 over six 
Е: and forty books had been 
published about New Zealand; at 
least so Anthony Trollope informs us in his 
book about these, the British Isles of the 
Antipodes. Since then the output of litera- 
ture on the subject has increased tenfold, and 
it will be found on examination that every 
year a score or more books appear in the 
press. But we are concerned with New 
Zealand and its particular relation to wire- 
less telegraphy, and in this branch published 
matter is not so prolific. Practically the 
only source of information is the Blue Book 
which contains the Annual Report of the 
New Zealand Minister for Posts and Tele- 
graphs. А report cannot be but tedious 
reading, and its significance must always be 
an unknown quantity to the general reader ; 
he cannot tell what influence the establish- 
ment of this or that station may have on 
the general trade of the country, and it is 
the purpose of this article to give a brief 
sketch of the relation of wireless telegraphy 
to the prosperity of the country. 
We may assume as a matter of course 
that if there were no need for the installation 


of this means of communication the Govern- 
ment would save itself this unnecessary 
expenditure, for the erection of high-power 
stations such as those at Awanui and 
Awarua means a considerable outlay of 
money and material. Again, the expense 
incurred must be covered by a saving of 
expense effected by the working of a wireless 
station, and in the case of New Zealand 
such saving has been very considerable. 
The prosperity of the country depends 
chiefly upon its export trade with Great 
Britain, and as most of the cargoes of ships 
are those requiring cold storage and appara- 
tus which is both expensive to install and to 
keep up, it will be recognised that even a 
day’s saving in shipment will be a con- 
siderable benefit alike to producers, shippers 
and consumers. ‘Take, for instance, the 
enormous revenue produced by the export 
of Canterbury meat. Cold storage in this 
case is essential, and in the course of a year 
an aggregate of many days are saved now 
that it is possible for the transport ship to 
be in wireless communication with both 
export and import markets. Furthermore, 
the navigation of the vessel is simplified to a 
very remarkable degree, and this means a 
general saving in insurance rates—no incon- 
siderable item in the consignees’ accounts. 
All branches of industry are, of course, 
vitally affected by the conditions of ship- 
ping, and here, as elsewhere, New Zealend 
is making advancement. There was a time, 
not so very long ago neither, when the ship- 
ping companies of New Zealand were only 
rich enough to buy at second hand vessels 
which had been discarded by the more 
important steamship lines of Great Britain 
and America. With the increased demand 
for transport and with the greater security 
rendered to vessels on the high seas, and with 
the introduction of such efficiencies of navi- 
gation as wireless telegraphy, the wireless 
compass, submarine signalling and other 
inventions, the companies soon found them- 
selves able to purchase vessels suited to the 
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more immediate needs of specialised trans- 
port. Especially has this been the case with 
regard to meat cargo vessels, where a most 
elaborate system of chamber storage is 
required. Already results have more than 
compensated for the original outlay, and 
the maritime trade of these two isles of the 
south was never tn a more flourishing con- 
dition. As a corollary to the perfection of 
the cold storage system, fruit growing has 
developed in the islands, and New Zealand 
apples especially are keen rivals with the 
produce of Tasmania in British markets. 
With the growth of trade the demands on 
the wireless service have proportionately 
increased, and, as will be seen in the report 
with which we conclude this article, it has 
been found necessary to erect several new 
stations. 

But. we have only considered the wireless 
system of New Zealand from the standpoint 
of its commercial advantage. There is 
another point of view, and one which, 
though not of equal interest to the world at 
large, is vet of very considerable value, 
indirectly to the general public, but more 
particularly to the scientific world. In the 
Polar regions admirable opportunities are 
gained for the study of meteorological 
phenomena, and this fact was demonstrated 
when the Antarctic. Expedition. under Dr. 


A View of Wellington. 
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Mawson achieved world-wide fame for its 
valuable scientific researches in this direction. 
Readers of THE WingELEsS WonrDp will 
remember the article which appeared some 
time last vear on the work of this expedition, 
and more particularly on the wireless station 
which was erected at the expedition's base 
on Macquarie Island. By this means the 
several exploring parties of the expedition 
were able to keep in touch, not only with 
headquarters, but with the world in general 
through Wellington, Sydney and Melbourne. 
This, however, does not complete the tale 
of usefulness either. of Macquarie Island 
Station or the station at Wellington. So 
helpful was the daily service of meteoro- 
logical observations that the Australian 
Government decided to take over the Mac- 
quarie Island Station from Dr. Mawson, 
and to continue its service from Wellington 
and Sydney. By this means the world at 
large 1з kept continually in touch with the 
Antarctic, and science is enabled to continue 
its quiet quest of knowledge. 

How strange in this period of turmoil, 
when wars and the rumours of wars assail 
our ears to the exclusion of all other con- 
siderations, to think that out there in the 
farthest corner of the western hemisphere 
the peaceful work of progress continues, 
and the echoes of a world-wide war 
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are scarcely able to trouble, even by a 
whisper, the gentle rule of Australasian 
peace. 

It is, indeed, a relief to read the record 
of progress which the Minister for New 
Zealand reports. There they are building 
up a fabric of commercial prosperity, while 
with us it is as much as we can do to guard 
our heritage from the destroyer. 

The increase in the number of radio- 
telegraphic messages passing through New 
Zealand stations during the past year was, 
according to the Annual Report of the Post 
and Telegraph Department, 54 and 87 per 
cent. for the forwarded and received respec- 
tively. The increase, especially of messages 
received, can be partially accounted for by the 
opening of the high-power stations at Awanui 
and Awarua and the station at Chatham 
Islands. There are now five New Zealand 
coast stations. These provide adequately 
for the needs of ship-stations in all directions 
around the coasts, and also secure com- 
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munication between Chatham Islands and 
New Zealand. 

The Chatham Islands Station (opened on 
September 18th, 1913) established a much- 
needed link with the mainland of New 
Zealand. It also serves to extend the range 
of communication with ship stations to the 
eastward. The position of the station is 
47°57'S., 176°31’W.—-416 miles from Radio- 
Wellington. The wireless set is a 24-kw. 
set, with a normal range of 300 miles by day 
and 600 miles by night. An oil engine is 
employed to provide motive power; a 
storage battery of considerable capacity 
ensures additional reliability. The aerial is 
of the T type, and is suspended at a height 
of 150 feet from two tubular steel structures 
300 feet apart. An earthed counterpoise 
completes the aerial equipment. 

The high-power stations at Awanui and 
Awarua were both opened for commercial 
work on December 18th, 1913. Awanui is 
situated in 34°54'S., 173°18'E., and Awarua 
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in 46°30’S., 168°23'Е. The tests made of 
these stations prior to their being taken 
over by the department proved them 
capable of fulfilling all requirements and of 
ensuring wireless communication with Aus- 
tralia at any hour of the night. 

The radio station at Auckland is now used 
only for daylight work. 

When weather disturbance is expected a 
free weather telegram is sent out for the 
benefit of shipping from Awanui, Awarua 
and Wellington, at 8, 9 and 10 p.m. 
respectively. 

A continuous “ listening " service is main- 
tained at Awanui, Awarua and Wellington, 
the latter station being open continuously 
for commercial work. The wireless coastal 
stations are connected with the land-line 
systems, and arrangements exist for promptly 
transmitting wireless messages over the 
land lines and immediately communicating 
distress signals to the proper authorities. 

Twenty-two ship stations are registered 
in New Zealand. 

The compulsory equipment of certain 
New Zealand vessels commenced to operate 
on July Ist, 1914. Regulations were pre- 
pared by the Marine Department under the 
powers conferred by the Shipping and 
seamen Amendment Act, 1909, and were 
gazetted on October 23rd, 1913. Provision 
is made, inter alia, for the installation of 
wireless telegraphy on every steamship 
registered in New Zealand and carrying 
passengers which is engaged in the foreign 
or inter-colonial trade (except steamships 
trading to Chatham, Campbell, and Anti- 
podes Islands), and every home-trade steam- 
ship which is anthorised by her ordinary 
survey certificate to carrv not less than 150 
passengers at sea. Such vessels are to be 
placed in the third class, wherein they have 
no fixed working hours, are not bound to 
perform any regular "listening " service, 
and are not required to carry an emergency 
installation. 

The regulations governing the use of 
wireless telegraphy on ship stations regis- 
tered in New Zealand, and licensed by the 
Minister of Telegraphs, have been revised 
and brought into conformity with the 
recommendations of the International 
Radio-teleeraphic Convention, London. 1912. 

The Post and Telegraph Amendment Act, 
1913. provides for regulating the use of wire 


less telegraphy on British and foreign ships, 
not registered in New Zealand, while within 
its territorial waters. Regulations giving 
effect to this supervision have been pre- 
pared. 

It has been arranged that the wireless 
coast stations of New Zealand shall co- 
operate with the British Association for the 
advancement of science in the collection of 
data of atmospheric electrical disturbances 
which interfere with the receipt of wireless 
signals. Observations will be made simul- 
taneously in many parts of the world, and 
it is expected that this joint action will 
produce results of practical scientific value. 

Amended  radio-telegraphic regulations 
came into force on January 1st, 1914. The 
charge for the transmission of radio-tele- 
grams to or from ships trading exclusively 
between Australia and New Zealand or 
between ports on the coast of New Zealand 
from or to any telegraph office in the 
Dominion was reduced from 10d. to 5d. a 
word. 

Provision was made in the Post and Tele- 
graph Amendment Act, 1913, for fuller 
powers to restrict the erection and main- 
tenance of stations by amateur experi- 
menters. 

By Order in Council dated April 24th, 
1914, permission was given to the Cor- 
poration of Canterbury College to install a 
radio station and plant in the college 
buildings for scientific and experimental 
purposes in connection with the investi- 
gation of " strays " on behalf of the British 
Association for the Advancement of Science. 
Suitable conditions have been imposed as to 
the use and control of the station, which is 
to be used onlv for the reception and not 
for the transmission of signals. Its use is 
to be confined to members of the scientific 
teaching staff of the college and their assis- 
tants, and no telegraphic message received 
is to be communicated to any person other 
than an oflicer of the department. The 
department has reserved the right to inspect. 
the station and plant at any time, and to 
suspend its working during any period. 
The permission given is revocable at any 
time bv His Excellenev the Governor. This 
is the first occasion on which an Order in 
Council has been made authorising the 
installation of a private wireless telegraph 
station. 
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Radio Traffic 


HE paper on the subject of “ Radio 

Traffic " read by Mr. David Sarnoff 

before the Institute of Radio Engin- 
eers of New York is a timely and valuable 
contribution to the literature of wireless 
telegraphy. It may be said without offence 
that the general public have little apprecia- 
tion or knowledge of the difficulties involved 
in the purely traffic aspect of wireless tele- 
graphy—-the aspect which directly concerns 
their work—and little information сап 
be obtained from the text-books now 
available, nearly all of which deal with the 
engineering branches of radio-communica- 
tion. 

The opening portions of the paper explain 
how to communicate from shore to ship. 
All that is necessary in the United Kingdom 
is for the sender to enter any post office 
and make known his wishes to the telegraph 
clerk, who then refers to the list of sailings 
and ascertains therefrom the coast station 
with which that particular ship is in com- 
munication. The message is then des- 
patched over the land line to that coast 
station, and when it reaches there it is 
transmitted by wireless to the vessel. Mr. 
Sarnoff explains the method of accounting, 
which is somewhat complicated, as charges 
on a Marconigram are divided into three 
classes, namely, ship tax, coast tax and land 
line forwarding charges. The ship tax is the 
charge the ship makes for transmitting or 
receiving the message ; the coast tax is the 
charge the shore station makes for trans- 
mitting or receiving the message ; the land 
line forwarding charge is the amount charged 
by Post Office, or, as in the case of the 
United States, by the connecting land-line 
telegraph company, for transmitting and 
delivering the message. The accounts are 
duly audited and credited to the various 
parties. 

A difficulty which seemed insurmountable 
for a long time and which was successfully 
overcome eventually bv the Marconi organi- 
sation, was the method of accounting. and 
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How Public Wireless 
Telegrams are Handled. 


charging of radio messages The Berlin 
Convention of 1906 stipulated that wireless 
telegrams should be counted and charged 
for on a word rate basis pure and simple, 
but for a long time the land-line companies 
in the United States refused to consider 
wireless messages in a class different from 
their ordinary domestic telegrams—that 1s, 
a fixed charge for a ten-word minimum. To 
accept and forward wireless telegrams over 
the land wires on a message basis and to 
forward them bv wireless on a word rate 
basis would have caused endless confusion 
in accounting. It was, therefore, necessary 
to have all the Marconi companies agree to 
handle wireless messages on a message basis 
throughout. until such time as the American 
Marconi Company could prevail upon the 
United States land line telegraph companies 
to accept its point of view. This was suc- 
cessfully accomplished in 1912, and at the 
present. time the Western Union and Postal 
Telegraph companies handle Marconigrams 
on a word rate basis, thereby simplifying 
to the greatest extent the method of 
accounting. 

From the verv first it was realised bv the 
parent Marconi Company in England that 
when wireless equipments were installed on 
merchant vessels a thoroughly practical 
means of regulating traffic was needed, 1 


отаде" to make wireless communication 
successful. It is significant to note that the 


system originally adopted by the Marconi 
companies 1s still in vogue ; and, in fact, so 
reliable has it proved that the London 
Radio Telegraphic Convention practically 
adopted it, and stipulated that wireless 
traffic should be so handled. 
With the increased. number of ship and 
shore stations, with the present government 
regulation of wavelengths and with the 
constant increase in the volume of traffic, it 
is most desirable to so regulate the transmis- 
sion of wireless telegrams that they may be 
accurately received with maximum efficiency 
during a minimum of time. To accomplish 
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this result three factors must be given 
constant consideration : (1) Efficient opera- 
tion, which, among other qualifications, calls 
for a competent telegraphist ; (2) Efficient 
apparatus; (3) System and brevity in trans- 
mission and the elimination of all superfluous 
words and symbols. 

The importance of the human element 
in radio communication cannot be over- 
estimated. With regard to the question as to 
which of the following combinations is 
preferable: An older, and within reasonable 
limits less efficient type of equipment, in the 
hands of a skilled operator, or a modern and 
more efficient set in the hands of a poor 
operator, Mr. Sarnoff favours the skilled 
operator, but he appreciates the necessity 
and desirability of having the ideal com- 
bination, namely, the good operator and the 
good set. There is no gainsaying that a 
proficient operator with an old set is pre- 
ferable to an indifferent one working a new 
set. The experienced man has been specially 
trained to read by sound and, as a rule, his 
shrewd commonsense overcomes many diffi- 
culties due, perhaps, to faulty sending and 
atmospherics. 

We are at one with Mr. Sarnoff’s remarks 
on speed and cannot too strongly support 
the view that telegraphists must always 
work at top speed, even if there be only one 
telegram to be sent, for to do otherwise 
would only tend to decrease their efficiency 
and “telegraphic instinct," by which we 
mean the feeling that a telegram is urgent 
or it would not be sent, and, therefore, must 
be expedited so that it reaches the hands of 
the addressee in the least possible time. The 
desirability of speed, not only in ordinary 
commercial work but in cases of distress, 
is emphasised by the wreck of the Empress 
of Ireland. There were only six or seven 
minutes available in which to communicate, 
but during this time the operator gave the 
Father Point station full particulars of the 
collision and received from that station the 
assurance that assistance would come to him 
in time. But it must not be forgotten 
that while in telegraphy the sending speed 
should be as fast as possible, it should not 
be faster than the other operator can 
receive, for if one tries to rush the other, 
quarrelling and unnecessary talking, delay 
and errors result. 

Mr. Sarnoff considers that present wave- 
length ranges provided for commercial work 


are insufficient ; that they are not conducive 
to the highest radiating efficiency, and are 
productive of unnecessary interference ; 
more so, perhaps, than was the case before 
the adoption of the regulations. He says, 
* [t helps very little to stipulate that the 
logarithmic decrement of the emitted waves 
shall not exceed two-tenths per complete 
oscillation, and at the same time limit the 
wave- length range so as to bring about a 
condition where 600 metres is adopted as 
the normal wave-length by nearly all com- 
mercial ship and shore stations.” 

Mr. Sarnoff would have a special wave- 
length reserved for calls from ships in 
distress, and he suggests that if the present 
limits were modified to permit the use of 
all wave-lengths below 1,000 metres for 
commercial ship and shore communication, а 
single wave-length—possibly 600 metres— 
might be used for general calling and in the 
case of ships in distress. 

This is a question upon which there is 
room for difference of opinion. If a special 
wave-length were adopted for calls from 
ships in distress the effectiveness of a wireless 
installation on a ship as a means of life 
saving would be largely destroyed. The 
incident of a United States Radio Inspector 
caling ship and shore stations on a 300- 
metre wave-length for two hours without 
getting any response would appear to prove 
that if a special wave-length were allocated 
for distress calls, most, if not all, ships 
would be listening in on the commercial or 
particular wave of stations or ships with 
whom they desired to speak, and ships in the 
immediate vicinity of a sinking or distressed 
vessel might be as ignorant of impending 
disaster as vessels hundreds of miles away. 
It is true the Radio Telegraphic Convention 
or any law might legislate on the point and 
make it a condition that all stations should 
“listen in " on, say, а 450 metre or other 
standard wave, but unless this were done at 
very frequent intervals it would not be satis- 
factory, even if it were carried out. Con- 
fusion and delay in ordinary working may, 
under present conditions, be vexatious and 
trying, but perhaps it would be more satis- 
factory that this be so when perhaps a 
thousand valuable human lives ave in danger 
and awaiting anxiously for succour. 

For the dissemination of Press bulletins 
and warnings also a standard wave-length, 
such as now exists, is of importance. 
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Wireless Telephony 


New Short Distance Apparatus 


N the endeavour to arrive at a practical 

system of wireless telephony, the 

resources of the physicist and of the 
engineer have been severely taxed. Through- 
out the investigations and experiments 
successes and failures have been fairly 
well balanced, and the task has proved as 
perplexing as it is attractive. The modern 
line telephone came some time after the 
telegraph, and it has been a surprise to many 
that speech should be so difficult bv radiation 
without wires. The essential difference 
between speech and telegraphic signals 18, 
of course, the duration of the consecutive 
impulses which have to be dealt with. А 
wireless operator sending through code 
messages at the rate of 20 words a minute 
makes on the average, perhaps, about 250 
actual signals a minute. In speaking, the 
number of signals dealt with each minute 
runs into hundreds of thousands and even 
millions. In other words, to transmit 
speech satisfactorily, there must be available 
a stream of radiated oscillations of a very 
high frequency, and one of the problems 
that have had to be faced was that of 
maintaining continuous oscillations. 


EARLY EXPERIMENTS, 


The earliest experiments in transmitting 
speech were carried out. by means of beams 
of light. A microphone drum, if placed so 
as to vibrate at some spot past which gas 
is flowing to a sensitive burner, will suth- 
ciently modify the passage of the gas to put 
the flame in a state of vibration, correspond- 
ing to the speech wave. A large beam of 
light so controlled can be projected by 
means of a mirror to a considerable distance 
in the form of parallel rays, and at the 
receiving station can be concentrated upon 
a photo-electric cell of crystalline selenium, 
the resistance of which will vary according 
to the illummation and so affect a telephone 
receiver in series with or shunted across it. 


This old but picturesque method is of 
interest, a searchlight beam being employed 
for the light path. The searchlight tele- 
phone seems to have reached little more 
than 3 km. in actual practice, and owing 
to the great power of the light required 
at the transmitting station to affect a photo- 
electrical cell at a practicable distance of 
this order, it is hardlv likely to find any 
application except where powerful search- 
lights are readily available, as, for example, 
between a battleship and smaller craft 
lving within a radius of a mile or two. One 
point in favour of searchlight telephony 
is that a message cannot be picked up 
except by those who are in line with the 
light beams, so that for naval warfare a 
practical system would possess distinct 
advantages. No aerial wires or masts are 
needed, but the vayaries of selenium cells 
are such as to make the uniformity of the 
results doubtful, unless the receiving appara- 
tus be under the supervision of a skilled 
operator, 


NATURE AND THE ÍNVENTOR. 


It is no small thing to contrive the means 
for transmitting articulated tones along a 
beam of light, for, apart from difficulties 
in the apparatus, the inventor 1s confronted 
bv the inherent differences in the nature 
of the perceptions associated respectively 
with the eve and the ear, and by the corre- 
sponding differences in. the media through 
which light and sound are propagated. 
Nevertheless, he finds that the ear has a 
power of resolution exceeding that of the 
eve, that it is astoundingly clever alike at 
analysis and synthesis, that it can imagine 
if it cannot physically restore some of the 
lost components of an utterance, that it 
possesses the means of accommodating ttself 
to minute delays or accelerations, and that 
it can as a result convert acoustical sketches 
and even caricatures into finished tone 
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pictures. All this helps the inventor, and 
in addition, from her mysterious laboratories 
Nature has given him knowledge of a set 
of dynamical and resonating phenomena 
resulting in movements transcending any- 
thing that he could derive from mere theory. 
The microphone, the telephone, the electro- 
lytic interrupter and other instruments 
are all steps towards the attainment of his 
purpose, and from the description of the 
Marconi short distance wireless telephone it is 
seen that further substantial progress has been 
made in the direction of establishing wireless 
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receiver fixed in a case, as shown in the 
accompanying illustration, and weighing 
only 59 lbs. The transmitter is a specially 
constructed Marconi valve, shunted with 
condensers and self-induction coils in such 
a way that a continuous stream of oscilla- 
tions is produced. 

The frequency of these oscillations is 
controlled by means of variable ebonite 
condensers, shown in the illustration in 
front of the transmitting valves. The 
oscillations produced are induced into the 
aerial wire through a variable coupling, 


Marcont Short Distance Wireless Telephone, showing Combined Transmitter and 
Receiver, and Telephone Receiver. 


telephony as a permanent and trustworthy 
means of communication. 

Mr. Marconi has recently directed much 
attention to this subject, with the object 
of improving the speech transmission and 
simplifying the apparatus. He has invented 
for this purpose new and effective trans- 
mitters and receivers, and the demonstrations 
conducted by him between ships of the 
Italian Navy (described in Tug WIRELESS 
WonLp, Apri, 1914) were consistently 
successful. 

PRACTICAL. ACHIEVEMENTS, 

The complete short distanced wireless 

telephone set comprises a transmitter and 


any tuning required being effected by means 
of the lamp. The oscillations produced by 
the valve, being quite continuous and of 
constant amplitude (unless independently 
varied), give no sound in the receiver, even 
if the latter is only a hundred metres away. 
The variation. required for transmitting 
speech is produced by means of a microphone. 

Either of two methods of using the micro- 
phone can be adopted with this set. The 
first and simpler method gives remarkablv 
clear speech of a quality superior to that 
obtained with any wire telephone. The 
second and more complex method gives 
speech which is not quite the equal in quality 
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of that obtained with the first method, but 
“1s still equal to that given on any wire tele- 
phone, and at the same time the speech is 
very considerably stronger than that obtained 
by the first method. The advantages of 
this second method are that no special 
care need be taken to speak loudly into the 
microphone, and that the microphone and 
receiving telephone may, if necessary, be 
used at any distance from the set, thus 
making it possible to speak to other stations 
from any part of a ship—for example, from 
the Chart Room while the set itself remains 
in the Wireless Cabin. A simple change- 
over switch 1s arranged to switch from talk- 
ing to listening. The switch can be con- 
trolled from a distance in the case of the 
microphone being placed at a distance from 
the set. A low-voltage current is used to 
heat the filaments of the valves, and for 
this purpose an 80-ampere hour accumu- 
lator is provided. 

The high tension (500 volts) required to 
give the necessary current through the 
vacuum of the transmitting valve 1s supplied 
from a dry battery. Five cases of dry 
cells are provided ; four of these connected 
in series are usually necessary, but the fifth 
can be used for emergencies or when the 
first four have dropped in voltage. The 
vacuum current 18 very small in value, from 
10 to 20 milliamperes being the usual value, 
thus making it quite practical to use dry 
cells for intermittent purposes. 

The receiver consists of a Marcom valve 
and crystal set having a very high degree of 
sensitiveness and reliability. 

The connections to be made in setting up 
the telephone are of the simplest, and from 
the time of receipt of the set, provided aerial 
and earth connections are ready, the whole 
arrangement can be in working order in 
half-an-hour. The set can at once be 
adapted for continuous wave telegraphy— 
the only addition necessary being a telegraph 
key—and a telegraph range of 100 miles 
with the above-mentioned aerials can easily 
be obtained. 

The apparatus described above has been 
designed to work over comparatively short 
distances, but it by no means exhausts 
the limits over which wireless telephonic 
communication is possible. Dr. J. A. 
Fleming in a recent lecture said, " lineless 
telephony up to 500 or 600 miles is now 
possible, and there appears to be no insuper- 
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able obstacle to prevent it from being con- 
ducted across the Atlantic Ocean." If 
this were ever done, and the New York 
to San Francisco line telephony accom- 
plished, it might be possible with one 
repetition of a message to speak articulately 
from London to places in California. The 
Marconi apparatus shows that long before 
this is achieved, however, wireless telephony 
will have come into use for moderate 
distances between ships and ship and 
shore. 


The Annual Report of Lloyds' Register 
of Shipping has just appeared. It contains 
an abundance of information on all that 
concerns maritime affairs; so abundant, 
indeed, that all the statistics and. columns 
of figures there set forth are apt to give the 
lay reader a bad attack of vertigo. Such 
mental pabulum is often a deterrent to 
those who would profit by enquiry into these 
matters, so for the benefit of our readers we 
extract the information regarding wireless 
telegraphy for maritime purposes. 

It appears that the past year has wit- 
nessed a remarkable increase in the use of 
wireless telegraphy and also of submarine 
signalling. On the Society's Register Book 
there are now recorded 2,750 vessels fitted 
with wireless installations as compared with 
1,932 at the corresponding date last year. 
Recent legislation has no doubt something 
to do with this phenomenal increase, but. it 
is gratifying to think that the need which 
was apparent to everyone that all vessels 
should be supplied with this safeguard has 
secured so much more adequate a measure 
of fulfilment, for the equipment of any one 
vessel with wireless telegraphy means, not 
only security for itself, but an additional 
security for all vessels travelling the high 
seas. — Аз regards 7 submarine signalling 
apparatus, 930 vessels were equipped in 1914 
as compared with 806 in the preceding year. 


The Marconi Company of Canada notify 
us that they have equipped for the Donald- 
son Line the liner Laconia with a L7 kilo- 
watt set, and that the Marconi International 
Marine Communication Company are fitting 
the Kastalia for the same company with a 
1} kilowatt set. 
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Practical Hints for Amateurs. 


Factors of Efficiency. 
By J. Scorr-TacGarr. 


HE three most important factors 

which govern the receiving range and 

efficiency of an amateur wireless 
station are the aerial, the detector, and the 
telephone receivers. Of these the aerial is 
of the greatest consequence, and, since it 1s 
usually erected in the open, it should be 
strongly constructed to withstand the 
weather. An aerial should be both as long 
and as high as possible ; if it is desired to 
receive short waves of about 600 metres an 
aerial 150-200 ft. long is suitable, while for 
longer wave-lengths нети! greater length 
may be used. The disadvantage of long 
aerlals, however, 15 that a condenser 15 
necessary in the earth-lead to reduce the 
natural wave-length, and this invariably 
lessens the strength of signals. Height, on 
the other hand, is essential for long-distance 
receiving. Fifty feet high at both ends is 
suitable for general work, but, if possible, 
the aerial should be well above neighbouring 
houses and trees, since every few feet makes 
an appreciable difference to the range of 
the station. 

The aerial on which the following results 
were obtained consisted of two galvanised 
iron wires (S.W.G. 18) separated by 6-ft. 
spreaders, and 130 ft. long. The lower end 
was 42 ft. high, while the higher end, from 
which a leading-in wire 60 ft. long Was taken, 
was 52 ft. from the ground. Experiments 


with several other aerials were made, but 
the hich aerials gave the best results, 


although long, low aerials were very success- 
ful. Galvanised-iron wire gave as good 
results as copper, and it is moreover con- 
siderably cheaper. Single wire acrials were 
almost as good as those with two wires, and 
were more suitable where great length was 
obtainable. A number of different. acrials 
connected together were also tried, but 
possessed little advantage over the straight- 


Fig. 1. 


forward type, and only increased the normal 
wave-length. 

Various types of crystal detectors were 
tried, but those which gave the best results 
were the zincite combinations. Silicon is 
sensitive, but does not remain во, and it is, 
moreover, difficult to obtain a sensitive 
adjustment. — Carborundum, without a 
doubt, when used with a potentiometer is 
very reliable, and is useful as a stand-by, but 
it is hardly as sensitive as zincite-tellurium 
or zincite-bornite, which remains adjusted 
for days. Zincite- galena gave equally good 
results. А film of lubricating oil improved 
the action of these combinations, both 
crystals being covered with a thin layer of 
o. The same good effects were produced 
by immersing the whole detector in oil. 
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For long wave-lengths a single-slide in- 
ductance, 1 ft. long and 3} in. diameter, 
wound with No. 26 cotton-covered wire 
was found very suitable. The 600-metre 
stations required in the earth-lead a con- 
denser consisting of two sheets of tin-foil, 
one on either side of a half-plate photographic 
negative. Even with this in series with the 
Inductance coil the results were poor com- 
pared with those obtained with the oscillation 
transformer. An extra inductance, A, also 
formed part of the aerial circuit, and both 
this and the condenser, C, could be shorted 
when required (Fig. 1). The oscillation 
transformer consisted of a fixed primary 
3 én. long and 4] in. diameter wound with 
No. 22 enamelled wire. Inside this slid 
one end of the secondary, which was 9 in. 
long and 3} in. diameter, wound with 
No. 32 cotton-covered wire ; it was tapped 
off into six sections, and was shunted by a 
small condenser. The high-potential end 
of the secondary farthest from the primary 
was connected to one side of the detector. 
The tuning of the primary was effected by 
means of a variable aerial-tuning inductance 
entirely separate from the actual trans- 
former. The objection to sliders on the 
primary of transformers is that the coupling 
between the aerial and detector circuits is 
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varied at the same time as the inductance 
of the primary. The connections are shown 
in Fig. 2, and were found especially efficient 
on low wave-lengths. In the case of long 
waves there was little difference in the actual 
strength of signals between the inductively 
tuned set and the  auto-transformer, 
although the former eliminated interference 
to a greater extent. 

Glass was found to be the best dielectric 
for condensers, giving a good, clear note, 
while paraffined paper gave a more muffled 
note. The telephone condenser consisted 
of two sheets of tin-foil separated by a half- 
plate negative. It was found very useful 
to vary the size of the telephone condenser, 
as its capacity considerably affected the 
note in the "phone, which was of the Lucas 
1,000 ohm pattern. 

The receiving range of this station was 
considerable for the size of aerial. All the 
usual stations have been heard, as well as 
Bergen (Norway), Scheveningen, Dunkirk, 
Rochefort, Marseilles, Nauen, Madrid, Cadiz, 
and many other European wireless stations. 
Paris could just be heard at from five to 
eight feet from the "phones, and Cleethorpes 
at about the same distance. Marseilles 
could at times be heard nearly a foot away. 

The transmitting apparatus was of the 
usual auto-transformer type, and consisted 
of a helix 1 ft. in diameter, and wound for 
six inches with }-in. strip copper with holes 
at every turn, in which plugs fitted so that 
tuning could be varied. "The condenser con- 
sisted of two pint Leyden jars, which were 
charged by a 3-inch spark-coil fitted 
with a Vril break. Very good plain aerial 
results were obtained with a ]-in. motor coil, 
the aerial and earth being connected across 
the spark-gap. An interesting effect was 
produced by placing a coil of No. 30 wire 
in series with the aerial. The coil was 1 ft. 
long and 3 in. diameter, and a well-tuned 
wave of about 2,000 metres was produced. 
This wave could be tuned out on either side. 
although only plain aerial was being used. 
Communication could also be held across a 
distance of half a mile by means of a small 
buzzer, the aerial and earth being con- 
nected across the make and break. 

These results show that even with a 
moderate aerial any amateur can receive 
from considerable distances provided he has 
suitable apparatus. 
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The Amateur Handyman 


A Syntonic Buzzer Device. 
By J. W. RELLIM. 


HE disadvantage with the ordinary 
buzzer circuit for testing crystal is 
that it does not prove to the amateur 
that his aerial is oscillating. Thus, if the 
aerial or earth-leads are disconnected in 
any way signals are still heard in the ‘phones 
when the buzzer is switched on. This mis- 
leads the amateur, and he wonders why 
outside signals are not heard. After study- 
ing this problem, I have devised the following 
arrangement :— 

On a cardboard tube about 14 in. 
diameter wind about 150 turns of No. 22 
S.W.G. (B), and on another tube about 2 in. 
diameter wind about 250 turns of 248.W.G. 
(C), this one being the secondary and open 
circuit. 

These two tubes should now be fixed 
permanently, one inside the other, to a 
baseboard (6) about 6 in. square, and a 
piece of brass strip arranged to touch the 
open circuit winding to finely adjust it (А). 

Two pieces of brass strip must be screwed 
to the baseboard, as shown in Fig. 1, which 
constitute the switch (F). 

The buzzer (D) should next be fixed, and 
the whole arrangement enclosed in a box 
large enough to hold the apparatus, a con- 
denser and three dry cells. This box must 
be damp-proof. 

The connections can now be made, as 
shown in Fig. 9. The condenser should 
have a capacity of about 0-05 mf., and may 
be made of tin-foil and paper. The box 
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must be fixed on a wall, fence. or mast at 
least 60 ft. away from the receiving appara- 
tus, and a cord attached to “ screw-eye " 
(A), and taken by means of “ pulleys " or 
"screw-eyes" to the receiving room. À 
single-wire aerial about 20 ft. long and 10 ft. 
high, insulated, and an earth about 2 ft. 
deep will complete the apparatus, which 
will now have to be adjusted, by means of 
the selector (E), to give maximum sigs n 
"phones. 
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Fig, 2. 


With this device the amateur will know 
that if he hears sigs when he pulls the cord 
everything is O.K. ; while if he doesn't, he 
can check the circuits in а methodical 
manuer until he does hear them. 

A word of advice will not be out of place : 
do not have the cord too tight, as the first 
shower of rain will shrink it and switch on 
the current. It is annoying to have to 
loosen it about 3 a.m. 

Should the signals be too strong, reduce 
aeria] and increase open-circuit inductance, 
and vice versa. 
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Design for Rotary Gap. 


HE amateur's greatest difficulty in 

| making rotary gaps of the general 

design is that a lathe is needed to 

“true it up.” Below is the description of 

a gap that can be made without the use of 

a lathe, and is suitable for power up to 

about ł kw. Fig. 1 shows the complete gap 
and motor. 


Fig. 1 


Cut from ,',-in. thick sheet brass two 
discs 2} in. diameter. Divide both into 18 
or 20 equal parts, and at these divisions cut 
slots in the discs about ;',-in. deep. Solder 
the discs on a }-in. spindle through the 
centres at a distance of 2} in. apart, taking 
care to have the slots opposite to one 
another. Out of }-in. wide and }-in. thick 
brass strips cut 18 or 20 pieces (according 
to the number of slots in the discs) 2$ in. 
long. Solder these strips into the slots. 
The bearings are made out of brass tube that 
18 a working fit to the spindle of the discs. 
To line up bearings: Place the two pieces 
of tube one on each end of the spindle, 
leaving enough length of spindle protruding 
at one end for connecting to motor. Place 
the whole in position on the bearing supports 
(A, Fig. 1) and solder down. By this 
means easy running is assured. For the 
spark electrodes cut two pieces of jin. 
thick sheet brass to shape and size as shown 
in Fig. 2. 

Screw these on the frame of the gap 
(B, Fig. 1), which should be of ebonite. 

To “true up" gap: Set the electrodes 
and revolve gap, noticing which studs de- 
crease the size of the gap. File these until 
the length of gap is the same for all studs. 
A gap of the above dimensions will run off 
an 8-volt motor, giving a good note, the 
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3% — 
Holes co? as shown 

to allow for adjustment 
of length of gap. 


Fig. 2. 


pitch of which will depend partly on the 
speed of motor and partly on the frequency 
of the supply current. 

Make a direct connection between the 
motor shaft and the gap spindle by means 
of a piece of rubber-pressure tubing so as 
to insulate the one from the other, and also 
to give a flexible connection. 

Connect gap in the transmitting circuit, 
as shown in Fig. 3. 

A question frequently occurring among 
amateurs is: “ Why can a rotary gap not 
be used with an ordinary trembler coil ? " 
The reason, however, is not far to seek. 
The speed of the trembler on any coil is 
comparatively slow when compared with 
the frequency of an alternating current, and 
if the current in the coil is not made or 
broken when a pair of studs on the gap are 
opposite to the fixed electrodes then there 
will be no spark. This, with a trembler, 
frequently occurs, owing to the very low 
" frequency " given by the trembler, and so 
renders the use of a rotary gap quite out of 


Cee 


of 


Fig. 3. 
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the question. On the other hand, with the 
alternating current with a frequency of, 
say, 60 ~, there will be a considerable 
number of discharges take place on each 
stud as it 1s passing the electrodes, and thus 
regular sparking is given at every stud. 


A Small-Power Wireless Telephone 
Transmitter. 
By S. W. PiLLING. 
MATEURS who are interested in 
wireless telephony might find a 
A.description of my transmitter of 
service. 


(OX Y 


wg | 


In the diagram А is the casing, having а 
mouthpiece, B, which may be of any 
approved pattern, the interior tapering 
towards the diaphragm, C, which may be 
of glass, aluminium, or any other suitable 
material. The diaphragm has rubber rings, 
D, near its periphery, on its opposite sides. 
The carbon electrodes,* E, are secured by 
screws or otherwise to the bridge, F, and 
are insulated from the latter by any suitable 
insulation, G. The electrodes have the 
terminals, H, secured thereto, and are 


encircled by a fibrous cotton wall, I, which 
forms a cup for holding the granular 
carbon, J. This fibrous wall relieves the 
diaphragm of the pressure that would result 
from using a hard substance for the wall, 
hence a free vibration of the diaphragm 1s 
obtained. The electrodes are separated by 
a strip of mica, K, which projects into the 
body of the granular carbon contained in 
the cup. This mica separator causes the 
current to follow a course or circuit extend- 
ing farther into the body of the carbon 
granules, as it must pass over or around the 
separator, and thus affords the diaphragm 
a better opportunity to disturb the path of 
current and produce a greater resistance to 
it. The construction described relieves the 
diaphragm of weight, deflects the path of 
the current, and enables the vibration of 
the diaphragm to better disturb the path of 


‘the current and cause a greater resistance 


to it, all of which results in a greater range 
of vibration, greater sensitiveness, absence 
of metallic tones, and clearer and more 
distinct production of the waves of vibra- 
tion. This form of transmitter affords 
opportunities for providing high-current 
carrying capacity, such as is required in 
wireless telephony. 


Institute of Radio Engineers. 

At the meeting of the Institute of Radio 
Engineers, held at  Fayerweather Hall, 
Columbia University, October 7th, Dr. 
Alfred H. Goldsmith, of the College of the 
City of New York, read a paper entitled 
“ Radio Frequency Changers,” in which he 
outlined the development of radio frequency 
changers and described in detail some of the 
more efficient methods, including in the 
paper frequency changes brought about by 
the use of chemical and magnetic valve 
arrangements, arc converters and reflection 
alternators. 

At the Washington Section of the Institute 
of Radio Engineers, held at the Bureau of 
Standards, October l4th, Capt. W. H. G. 
Bullard, Superintendent of the U.S. Naval 
Radio Service, read a paper on “ Commercial 
Traffic of the Naval Radio Service." 

On November 4th Mr. H. E. Hallborg, 
of the Marconi Wireless Telegraph Co. of 
America, read a paper on “ Resonance 
Phenomena in the Low-Frequency Circuit "' 
at Fayerweather Hall, Columbia University 
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Among the Wireless Societies. 


Barnsley.—At the November meeting of 
the Barnsley Amateur Wireless Association 
the members studied the first of THE 
WIRELESS WorLD series of Instructional 
Articles, dealing with electricity and mag- 
netism, which, we are informed, was found 
“interesting to the uninitiated and refreshing 
to the memory of those who had studied the 
principles of electricity some years ago.” 

* * * 


Liverpoof.—AÀ meeting of the Liverpool 
Wireless Association was held on October 
29th for Morse sounder and buzzer practice. 
The question was raised as to the adoption of 
wireless telephones to serve as house tele- 
phones, and diagrams of connections for 
telephone receivers were shown. A further 
meeting of the Association was held on 
November 12th. 

* * * 

London.—Prof. J. A. Fleming, F.R.S., 
gave a most interesting address on the 
function of the earth in wireless telegraphy 
at a meeting of the Wireless Society of 
London, on November 13th, in the Lecture 
Theatre of the Institution of Electrical 
Engineers. Mr. A. A. Campbell Swinton 
was in the chair. Prof. Fleming, in his 
introductory remarks, regretted that, owing 
to the war, practical research in wireless 
telegraphy had had to be stopped, but urged 
that the opportunity should be taken of 
perfecting our knowledge of theoretical 
considerations. 

The nature of the surface of the earth was 
extremely variable, and experiments had 
shown that very different proportions of the 
energy radiated were absorbed by the earth 
in different places and in different circum- 
stances. By comparison with the calculated 
energy that should be received, according to 
the law of inverse squares, as much as 
95 per cent. of the energy was in one case 
shown to be absorbed when short waves 
were employed, and very little with long 
waves between the same stations. It had 
been well known in practice for some time 
that short waves were better over sea than 
land. 


In order to understand these phenomena 
it was necessary to consider the penetration 
of electric waves into conducting materials, 
and the lecturer went into the matter 
mathematically and showed that the depth 
of the penetration was directly proportional 
to the square root of the specific resistivity 
of the material while inversely proportional 
to the square root of the permeability and 
the square root of the frequency. That the 
permeability had a considerable effect was 
shown by the fact that, whereas for a certain 
frequency of the radio-telegraphic order, 
oscillations which would sink in to a depth of 
] mm. in copper, would only penetrate 
zs mm. in iron. The subject was well 
illustrated by an experiment in which simi- 
larly dimensioned coils of different materials 
were included in an oscillatory circuit, and 
a cymometer with neon tube was employed 
to indicate the oscillations produced. The 
tube glowed brightly when copper and brass 
coils were introduced, but an iron coil 
damped the oscillations out so much that 
hardly any glow could be obtained. A 
galvanised iron coil, however, showed that 
the effect was only skin deep by conducting 
well, but a galvanised coil with part of the 
zinc surface purposely corroded away by 
acid behaved like uncovered iron. Cover- 
ings of sealing wax or paint had, of course, no 
effect. Incidentally, Prof. Fleming pointed 
out that these experiments showed that 
while new galvanised iron wire was nearly 
as good as copper for an aerial, care must be 
taken not to allow the zinc coating to 
corrode away. 

The majority of the materials forming the 
earth's crust, with the exception of oxides 
of iron, were pretty good insulators when 
dry. Thus the problem of earth conduction 
was not as simple as the case of a metallic 
conductor already investigated, for the 
earth behaved more like a conducting 
dielectric. The lecturer developed this part 
of the subject a little further mathematically 
and showed how attenuation of the pene- 
trating wave was produced in both horizontal 
and vertical directions, while the waves 
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penetrated much further than in metallic 
conductors. There was a particular inter- 
mediate value of the conductivity at which 
the dissipation of energy was a maximum. 
This subject had been gone into by Zenneck, 
who showed that over sea water there was 
very little longitudinal attenuation, but with 
dry soil the greatest amount of dissipation 
of energy was produced. 

There was another very important con- 
sideration, and that was that the conduc- 
tivity of such substances for alternating 
current was not a constant as it was for 
direct currents, but was a function of the 
frequency. This had been demonstrated 
by himself and others experimentally, and 
could be perhaps explained on the electron 
theory by assuming that certain internal 
electrons in the atom capable of short range 
action only are able to take part in the 
conduction at the higher frequencies as well 
as the free electrons between the atoms. 
His original experiments were conducted up 
to telephonic frequencies and had shown, 
in the case of many materials, an increase in 
conductivity as the frequency rose, but later 
investigations. showed that through still 
higher frequencies of the radio-telegraphic 
order the rise continued, but eventually a 
maximum value was reached, after which 
the conductivity slowly declined. This was 
true for glass, slate, and even moist blotting 
paper. The importance of these results lay 
in the indication that at radio-telegraphic 
frequencies the conductivity of the earth's 
erust was very much higher than in ordinary 
circumstances, but experimental confirma- 
tion and quantitative research were badly 
needed in the case of real earth connections, 
large bodies of sea water, etc. | 

Passing on to a consideration of the action 
on the earth of the radiated wave, Prof. 
Fleming showed how the foot of the wave, 
where it penetrates the earth, is distorted 
by the refraction produced by passing from 
one medium to another of different dielectric 
constant. А considerable horizontal com- 
ponent results in this way near the surface, 
and a surface wave is produced which travels 
with the aerial wave, and in the lecturer’s 
opinion this was bound to contribute some- 
thing to the result as well as the real aerial 
wave. It was only by that assumption that 
he could explain the cases of antennaless 
reception with which they were all familiar, 


such as when the Eiffel Tower time signals 
were received by connecting a receiver to 
the earth, and to any mass of metal, such as a 
bedstead, or a dust bin, as he had done him- 
self. A simple experiment illustrated the 
effect to some extent. An elementary form 
of tuned oscillator of a badly radiating design 
sent a wave along a long metal strip to a 
receiver equipped with a vacuum tube and 
also connected to the strip. The tube was 
seen to light up even when the direct aerial 
waves were screened off by a bend in the 
metal sheet. The propagation of these 
waves was in some ways analagous to 
mechanical earthquake waves. 

Another interesting subject was the 
bending of the course of the waves in long 
distance wireless telegraphy to conform to 
the curvature of the earth's surface. The 
extent to which this could be due to diffrac- 
tion had been mathematically investigated 
by several workers, but it had been shown 
that no more than 10 per cent. of the effect 
in actual cases could be due to this cause, 
the remainder being partly due to the surface 
wave already referred to, and partly to 
phenomena of the atmosphere. The higher 
strata of the atmosphere some 50 miles up 
were not of the same composition as down 
here, and the lighter gases, such as hydrogen 
and helium, were present in large proportions. 
Thus the top of the wave progressing through 
these gases moved faster than the lower part, 
and so a bending over of the whole wave was 
produced. There was also a further pos- 
sible cause of this curving of the waves due 
to the ionisation of the upper air, as had 
been suggested by Dr. Eccles. Indeed, the 
circumstances fitted together in a way 
which pointed to the likelihood of the earth 
being the only planet on which long distance 
wireless telegraphy was possible. 

* * * 


Newcastíe.—At a meeting of the New- 
castle-on-Tyne Wireless Association, held on 
November 5th, Mr. N. A. Drysdale lectured 
on wireless telephony, and dealt with the 
production of undamped waves as applied 
to this particular means of communication. 
After a brief account of the progress achieved 
up to date, Mr. Drysdale described the 
various ways and means used for the pro- 
duction of undamped waves, and he exhibi- 
ted various parts of apparatus, which were 
inspected with keen interest. 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


(Second Course) 


(V) Transmitting Condensers. 


[The article in the March number completed the first course of instruction. 


The present is the fifth of a new series 


of articles, which will deal chiefly with the application of the pnnciples of wireless telegraphy. Those who have not 
studied that series are advised to obtain a copy of “The Elementary Principles of Wireless Telegraphy," which is 


now publi:hed, price 1s. net, and to master the contenta before taking up the course of instruction. 


Ап announcement 


concerning the second examination appeared on page 333 of the August number of THE WIRELESS WORLD. ] 


733. Before going into the question of 
the actual design of a transmitting condenser 
it will be well to consider a few of the points 
involved. 

The main object is to get as large a capa- 
city as possible combined with a high 
dielectric strength and good insulation. 
It must always be remembered that it does 
not necessarily follow that because a con- 
denser has a very high insulation resistance 
it has also a high dielectric strength. The 
exact meaning of the dielectric strength of 
an insulating material has been fully ex- 
plained, and as an example, a condenser 
with air insulation has an extremely high 
insulation. resistance, but the dielectric 
strength 1s only about one-thirtieth of what 
it would be if the same condenser had 
mica substituted for the air. 

Insulating materials, in addition to pos- 
sessing the above properties, must not 
deteriorate in use. For instance, ebonite 
is a very suitable material when quite new, 
but 1% is liable to deteriorate. Also, as will 
be seen later, it 1s usual to fill transmitting 
condensers with oil, and it is found that 
this oil has a bad effect on ebonite. It is 
for these reasons that glass is almost univer- 
sally used for the dielectric of transmitting 
condensers. On reference to a table of the 
electrical properties of insulators it will be 
found that glass has many desirable qualities. 
It has a very high specific inductive capacity, 
does not deteriorate with age, and has a high 
dielectric strength. It has the disadvan- 
tages of being brittle and its surface 1з 
hygroscopic. This peculiar property which 
glass has of retaining moisture on its surface 
renders it necessary to keep it out of direct 
contact with a damp atmosphere. 


Dielectric Hysteresis.— When a trans- 
mitting condenser is in action the dielectric 
is subjected to a rapidly alternating elec- 
trical strain. It is first charged up to a 
comparatively high potential, say 10,000 
volts, then when the spark occurs a rush of 
current takes place which does not cease 
until the charge on the condenser plates has 
been reversed. This means that the direc- 
tion of the lines of electric force has been 
reversed as well. The frequency of these 
reversals is inversely proportional to the 
wave-length to which the circuit is tuned, 
so that in the case of very short wave- 
lengths they are extremely rapid. It is 
found that we get a similar effect to that 
which occurs when a changing magnetising 
force 1s applied to a piece of iron, and which 
has been described in the previous articles 
under Magnetic Hysteresis or Retentivity. 
There it was explamed that the actual 
magnetism in the iron did not exactly 
follow changes in the magnetising force, 
but that it lagged a little behind it. This 
effect is called “ Hysteresis.” A similar 
thing happens in the dielectric of a con- 
denser, only in this case we have electric 
force instead of magnetic, and a dielectric 
instead of the iron. The actual change in 
the state of the dielectric does not accurately 
correspond to the changes in the potential 
of the plates, but it occurs a little later. 
This effect is very similar to the mechanical 
effect of friction and like friction it results 
in a loss of energy. The result of this is 
that when the condenser is in use its 
temperature rises. Now, when a dielectric 
is heated its electrical strength is reduced, 
hence the necessity of the oil previously 
referred to. 
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Condenser Oil.— The oil used in condensers 
must be a special quality mineral oil, free 
from water. It has several functions; it 
keeps the condenser cool by circulating 
between the plates, and condensers have been 
designed with corrugated plates for the pur- 
pose of allowing a free circulation of the oil ; 
it also increases the capacity of the condenser 
by filling up all the spaces between the metal 
and glass plates due to surface irregularities. 
It has a specific inductive capacity of from 
2 to 3. It maintains the insulation of the 
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condenser by protecting the glass plates 
from direct contact with damp air and pre- 
vents surface leakage and sparking round 
the edges. 

CONDENSERS FOR PERMANENT STATIONS. 

The condenser of a transmitting station 1s 
made up of & number of units which are 
connected up in series or parallel or a com- 
bination of both, so as to give the required 
capacity combined with the necessary 
dielectric strength. It is clear that if we 
take a single condenser unit consisting of 
a number of zinc plates interleaved with 
glass and it has a dielectric strength of, say, 
10,000 volts, and if we connect two such 
units in series we shall double the potential 
to which the condenser can be raised before 
puncture occurs. The effect of connecting 
two condensers in series is just the same 
as if we put two glass plates between zinc 
plates instead of only one. А condenser 
bank, then, consists of groups of units in 
series, as many of these groups being 
connected in parallel as is necessary to give 
the required capacity. The section of a 
unit commonly used is shown in Fig. 1. 
The containing vessel is made of either 
porcelain or galvanised iron. In the case 
of the porcelain container no special insu- 
lators are necessary for the condenser 
terminals, the terminal simply consisting 
of a brass rod provided with lock nuts for 
securing it in a hole in the lid. When a 
galvanised iron container is used an ebonite 
insulating bush is provided for the terminal 
as shown in Fig. 3. The glass plates 
are often supported in a zinc cradle for 
convenience in withdrawing from the con- 
tainer. 

It is absolutely necessary that a wide 
margin should be left all round the glass 
plates. That is to say, the glass plate 
must be considerably larger than the zinc 
plate. At least two inches should be 
allowed at every edge. If thisis not attended 
to leakage will occur and actual sparking 
may even take place. Means must also 
be provided to prevent the zinc plates from 
slipping down and reducing the margin at 
the bottom. This is accomplished by 
inserting wedges between the top of the glass 
plates and the bars joining all the zinc 
plates of one side of the condenser. Some- 
times the lugs at the tops of the zinc plates 
are turned over so as to hook on to the tops 
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of the glass plates and are thus prevented 
from falling. Another reason for allowing 
a sufficient margin is that it is necessary 
to keep the losses due to brushing at the 
edges of the zinc plates as small as possible, 
or considerable heating of the condenser 
will result. The glass plates should be 
given a coat of shellac varnish and mounted 
dry in a box, due consideration being given 
to insulation. It is usual to let the con- 
denser have an extra end plate on one side 
as shown in the figure, where there are three 
plates on one side and four on the other. 
This is simply to get the maximum capacity 
for a given number of plates; both sides of 
the plates of the smaller half are then used. 
A useful formula for the calculation of the 
approximate capacity of a condenser is :— 


Qu = _NXAx8 | 
md оххх 900,000 
Where N=number of plates in smaller 


side of condenser. 
A=area of single zinc plate in 


Sq. cms. 

S=specific inductive capacity of 
dielectric. 

T zl4. 

d —thickness of dielectric in centi- 
metres. 


It must be remembered that this formula 
will only give a rough estimate of the capa- 
city, because of the irregularities in the 
plates, ete. Also the specific inductive 
capacity of the particular sample of di- 
electric will probably not be accurately 
known. It can be determined approxi- 
mately by reference to a table of the elec- 
trical properties of dielectrics. For small 
amateur stations where efficiency is not 
very important an oil-immersed condenser 
i s not necessary. 


=== 


Fig. 2. 


For portable stations a different type of 
condenser is generally used. It is not oil 
immersed, and it is arranged so that when 
mounted it is not liable to breakage due to 
rough handling. Briefly, it consists of a 
very long Leyden jar of small diameter like 
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a very large test-tube. It is coated inside 
and outside with copper by a special process, 
a large margin being left at the top to 
minimise brushing. A spring screw con- 
nection is provided at the top (the tube 
being closed by an ebonite plug) for making 
the contact with the inner coating. Jn 
use the tube is screwed into its holder by 
the screw connection at the top and the 
spring presses 1{ down on to a soft copper- 
asbestos washer. The condenser unit is 
thus held quite securely and will withstand 
a large amount of rough handling. 


Diary of Meetings. 


WEDNESDAY, DECEMBER 2ND. 
Barnsley Wireless Association.—Meeting 
Shaw Lane Cricket Ground, 7.30 p.m. 


THURSDAY, DECEMBER SRD. 


Newcastle Wireless Association—N. А. 
Drysdale on “ Wireless Telephony,” at 
29 Ridley Place, Newcastle-on-Tyne, 7.30 

m. 

Ё WEDNESDAY, DECEMBER 9TH. 

Birmingham Wireless | Association.—N. 
Leas, B.S.C. (L.X.H.), on “ Wireless Tele- 
phony,” at the Midland Institute, 7.30 p.m. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions on technical and general problems that 

arise in the course of their work or in their study to the Editor, THE 

WIRELESS Мово, Marconi House, Strand, London, W.C. Such questions 

must be accompanied by the name and address of the writer, otherwise they 
will remain unanswered. 


PLowes (Leeds) writes: “Taking the efficiency of a 
single wire as one, by putting up two wires would the 
clearness of received messages be doubled, and, again, by 
putting up four wires would the same be quadrupled, and 
so оп?” Unfortunatcly, no. The effect of adding 
another wire to a single wire aerial is to increase the 
capacity of the aerial. It does not, however, double the 
capacity, on account of the intluence of the wires on one 
another. If the wires are very close together, the total 
capacity is only slightly greater than that of a single 
wire ; with the two wires 6 feet apart, their capacity may 
be about 1:6 times that of a single wire, while when they 
аге far apart it will be practically twice as much. Six 
fect is à suitable distance apart for the wires of an aerial, 
though possibly three wires with 4 feet between each 
would be slightly better. Of course intermediate wires 
between the outer ones have an even less effect on the 
capacity. Increasing the aerial capacity means that a 
smaller inductance will bo required in the base of tho 
aerial to tune it up to the required wave length. This 
means leas resistance loss in the aerial. The ideal capacity 
would be such that all the inductance in the base would 
just provide enough jigger to give a suitable coupling to 
the secondary. This hardly ever occurs with the amateur, 
so that he is justified in making his aerial capacity aa big 
as possible by the use of several wires, providing the 
individual wires are at а suthcient distance apart to be 
of use. In the case of the receiving aerial on a big station, 
it will usually contain less wires than the corresponding 
transmitting aerial, as it then bas a capacity big enough 
to tune to the required with a suitable jigger. 


H. H. I. (Manchester).—In your instructional articles 
you state that for a given substance the waves in 
it travel at a definite speed, and that the speed is greater 
the greater the density of the substance: thus waves in 
the air travel at the rate of 1,040 fect per second, in water 
at 4,700 feet per second, in steel 16,400 feet per second, 
and in the ether the velocity is 1,000,000,000 feet per 
second. Therefore according to this I take it that the 
ether is 200,000 times as dense as stecl, Is this correct ? 

Answer.—The complete expression for the velocity of a 
wave ina medium is V° = Elasticity 

Density 

Elasticity 

Density 
In the case of the ether, the only thing that we can deter- 
minc is this velocity. We are not entitled to say anything 
about the separate values of either the density or the 
clasticity. A high wave velocity can be accounted for 
either by assuming a high value for the elasticity, or a 
low one for the density. Or, again, the density may 
have as high a valuc as we like, providing the elasticity 
is correspondingly higher. In the case of clectruo-maguetic 
waves in the cther, the elasticity concerned is not that 
which resists compression, but that which resists shear. 
An example of this elasticity is given by a pack of cards 
fastened together by an elastic band. The cards if pushed 
sideways over one another will resist and return to their 
normal position on release. Corresponding to this, the 
density is not the density given by the mass per unit 
volume of the ether, which is the ordinary definition of 
density. It is more akin to the rotatory inertia of gyro- 
scopes. ‘That is, the inertia that makes it necessary to 
apply foice to twist à rapidly rotating wheel out of its 


velocity ` 


plane. Readers who are interested in this question can 
easily convince themselves of the existence of this form 
of inertia by spinning the detached front wheel of a bicycle, 
holding the axle in thcir hands. They will then find 
that it requires the exertion of considerable force to 
suddenly twist the axle round, the force required increasing 
with the speed of rotation. 


RELLEW (Sevenoaks) has seen it stated in a contem- 
porary that it is possible to get signals so loud that they 
will be audible with the telephones 30 fcet away. (We 
ourselves have had Clitden and Hanover loud enough to 
be heard at twice this distance), He then gives us details 
of his apparatus (but no diagram) and asks us to put him 
in the way of getting such loud signals for himself. His 
aerial is 100 feet long and 40 feet high, and his receiving 
set is a direct coupled one, operating a silicon gold-point 
detector with a telephone wound to 2,000 ohms. 

Such loud signals as our correspondent has in mind 
are only obtained by arrangements in which the 
received signals are magnificd some hundreds of times by 
the aid of relays, such as those advertised by S. G. Brown 
in THE WIRELESS WORLD, or by some equivalent device. 

We suggest thc following improvements in his apparatus : 
Make the aerial of L type, if it is not so already, and see 
that the earth is a good one, such as soldered connections 
to the water pipe system or to galvanised iron plates, 
buried in the groun '. The substitution of a loose coupler 
for a direct coupled arrangement would be a distinct 
improvement for the reception of shorter waves. Finally, 
get some good crystals of carborundum, and use them in 
connection with a potentiometer and his high-resistance 
telephones. It is only by sticking to a detector like 
carborundum that combines sensitiveness with constancy 
that he can hope to testpossible improvements in his ap- 
paratus. When once he has got that working satisfactorily, 
he can test new crystals until he finds one thatauits him. 


J. K. H. (Plymouth) asks for a description of an “ Inter- 
rupter" as used in receiving circuits. Probably the 
instrument is the Tone Wheel invented by Dr. Gold- 
schmidt for the reception of continuous waves. It con- 
sists simply of a high-specd cominutator, and is connected 
in the secondary of the receiving circuits as in the figure 1, 
so that it stands exactly in place of a crystal. Now sup- 
pose this tone wheel is run at such a speed that one tooth 
makes contact during each oscillation of the high-frequency 
current in A—te., the frequency of the make and break is 
the same as that of thecurrent in A. Fig. 2 (p) shows this 
casc. From this it will be seen that the voltage of the 
condenser, A (given by the curve (a) ) will be the same at 
each contact of the commutator. Hence the condenser of 
B will be charged to the same voltage at each contact. 
This gives а steady current through the telephones which 
would not make the diaphragms vibrate. 
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lf, however, the tone wheel is run at a slightly different 
speed, the instants at which the contact will fall will be as 
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n i,, i,, 1,, eto., in Fig. 2 (q), so that the voltage to which 
the condenser of B wil! be charged will be given by thecurve 
(b). The frequency of this variation will be (n, —n,) where 
n, is the frequency of the current in A and n, is the fre- 
quency of contact of the tone wheel. Hence the curve (b) 
may represent a voltage of audible frequency (say 1,000). 
When the condenser, B, discharges through the tele- 
phones it wil make the diaphragms of the telephones 
vibrate, and this will give rise to an audible note. For 
best results the circuit of the telephones and condenser 
should be tuned to this note-frequency. 


L. D. (Nice). —With reference to your answer to my 
previous question, I do not understand why you advise 
me to make one coil slide inside the other, as you do not 
intend it to be an inductively coupled receiving set. My 
house is a large one, and situated at the top of a hill. My 
earth consists of water pipes, and the instrument room is 
on the top floor. When the instruments are not in use, 
I disconnect the aerial from them, and connect it to earth. 
During a recent violent thunderstorm signals were heard 
in almost every room in the house. Would these be caused 
by my acrial ? An independent carth connection would 
be difficult and expensive to instal owing to the nature of 
the ground. Would it be better and safer to take as an 
earth instead of the water pipes the lightning conductor 
which passes near the instrument-room window ? 


Answer.—The set for receiving Clifden was meant, as 
you say, to be a direct coupled one. Ву sliding one coil 
inside the other the total inductance of the pair could 
either be made greater or less than their inductance when 
apart, according as the windings of the two coils went 
round the same or the opposite way. This gave one 
method of varying the wave length of the aerial. Pro- 
viding the coils were coupled the right way, it also enabled 
leas wire to be used. 

It will be far safer during thunderstorms to connect 
the aerial direct to the earth of the lightning conductor, 
not bringing it into the interior of the house at all. The 
earth of the lightning conductor should consist of a plate 
at least 3 feet square or an equivalent area, If it does not, 
it will be better to bury a separato plate of about this 
area (say 8 aq. ft.) edgeways on, with its upper edge at least 
a foot below the surface. A copper wire soldered on to 
this will then give a good earth connection for the aerial. 

Finally, we must apologise for the long delay, as your 
letter has only just come under our notice. 


С. M. (Longsight)—We do not understand your 
question. The secondary of a receiving oscillation trans- 
former is wound in one coil and not in sections. The 
actual dimensions depend upon the capacity of the tuning 
condenser and the wave-length it is desired to reccive, and 
not on the length of the aerial. 


A. W. (New Brighton) has read our answer to his 
previous query in ‘THE WIRELESS WoRLD, and sends us 
two diagrams of connections for a single-slide tuning coil. 
In one the crystal, etc., is placed right across the whole 
of the inductance, which has a condenser in parallel with 
it, and in the other the crystal is across the inductance 
included between the top end of the coil and the earth 
slider. He also enquires (1) how to make a tuned buzzer 
circuit as described in THE WIRELESS WonLD for February, 
and (2) how to work a cheap coherer with an aerial left 
distant from a corrugated iron roof situated on a hill 
overlooking the transmitting station. 


Answer.—We are always pleased to hear from enquirers 
who have been assisted in their work by replies given in 
these columns, especially when, as in your case, they also 
read the answers to others as well as their own. From 
the particulars you give you should be able to tune up 
to Poldhu, but the wave-length of Clifden is too great 
for your circuit, When using а single-slide coil there is 
not much to choose between your two methods of connect- 
ing. For a tuned buzzer circuit such as you mention 
a condenser of about “ООЗ to "01 mfd. capacity ів suitable, 
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this giving you wave-lengths up to about 2,000 or 3,000 
metres with an inductance of moderate size. A coil of 
large inductance is not suitable ав excessive sparking is 
liable to occur at the contacts of the buzzer. Taking a 
condenser of ‘01 mfd. capacity as a basis, for à wave. 
length of 2,000 metres a coil of 25 to 30 turns on a former 
6 inches in diameter would be suitable. The former 
should not be too small, 6 inches square or circular is about 
right. The winding should be of No. 20 or 22, во that 
the resistance is not large. The value of the non- 
inductive buzzer shunt is best found by trial, but as a 
first attempt you might try about 20 ohms. Everything 
will depend upon the design of the buzzer. 

(1) A sensitive coherer should work under the conditions 
you name, but whether the kind “one buys for 3s. 9d.” 
falla under that description we are unable to say. 

(2) You do not give onough details of the range of & 
transmitting acria] worked by an ignition coil. The range 
depends so much upon the actual design and arrangementa 
both of the receiving and transmitting stations that it is 
impossible to give even an estimate without either a 
personal inspection or a very complete account, 


E. R. W. F. (Southport). — We should say that you had 
not a sufficiently large inductance to tune your aerial to 
a wave-length of 6,000 metres. For fairly long waves 
compared with the natural wave-length of the aerial, the 
inductance required increases as the square of the wave- 
length it is wished to tune to. This follows from the 


fundamental wireless formula А = 1885 4/ CLor А? а CL, 


As the capacity of the aerial is fixed, and the inductance 
of the aerial is small compared with the aerial tuning 
inductance, it follows that “ L” must vary as the square 
of the wave-length, That is, we should require nine times 
as much inductance to tune a given aerial to 6,000 metres 
as to tune it to 2.000 metres, These are roughly the 
wave-lengths of Clifden and Cleethorpes respectively. 
Wind another inductance 6 in. diameter, and 24 in. long, 
but of No. 28 wire, and try again for Clifden when circum- 
stances permit, either with the new coil alone or with the 
two coils in series. For a small aerial, the direct coupled 
receiver is probably as good as a loose coupled one for the 
reception of long waves. 


S. R. (Kenaington) asks for the most efficient aerial 
for transmission and reception on a wave-length not 
exceeding 100 metres. 

Answer.—So far as we know, no experimental work haa 
been done on the efficiency of an aerial when working on 
its third harmonic. һе tirst harmonic has been tried in 
order to get à shorter wavc-length, but the method was 
abandoned. From general considerations we should say 
that on such a harmonic very queer interference effects 
may occur, and these may make the interpretation of 
experimental results a difficult matter. Secondly, it is not 
possible to bring the wave-length of an aerial down to less 
than half ita natural wave-length by means of a series 
condenser in the aerial. For if we take the extreme case, 
when this condenser has zero capacity,—t.e., when it is a 
simple break in the base of the aerial—the aerial then 


* oscillates with antinodes of potential at both ends, and а 


maximum of current in the middle. Hence the wave-length 
emitted will be the same as that of an earthed aerial of 
half the length. The effect of a series condenser can go 
no further. We should therefore recommend the four- 
wire vertical aerial, using ita fundamental wave-length. 
Nevertheless we should be very interested to hear of the 
resulta of any experimental work on an aerial working on 
one of ita harmonica. In reply to the further queries: 
The bottom of the jigger is connected to the middle point 
of the battery in order to be able to send current in either 
direction round the circuit, and thus suit different crystals. 
With any particular crystal, once the direction of the 
sensitising potential is found, it would not be necessary. 
A variable condenser across the telephones i8 uscful for a 
kind of note tuning, but nothing wonderful i$ to be expected 
from it. 
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Among the Operators 


Е learn with great regret of the 

\ À / death of Marconi operator Basson, 

which occurred as the result of a 
boating fatality in Cowes Road on Wednes- 
day, November lith. 

James William Basson was 20 years of 
age, and had recently been appointed to 
duties on the Armenian, one of the Leyland 
liners, which is now being used as a transport. 
Previously to this he was operator on the 
Minnehaha, and proved himself efficient 
їп every way. His service, however, with 
the company has been a short one, for he 
was only appointed 
to the staff on June 
28th of this year. 
Nevertheless, the 
A work that he had 
‚ | already done had 
"| been accomplished 

| with thoroughness, 
_ intelligence, and 
~ | promptitude, which 
gave great hopes that 
his career would be 
a successful one. 

The first officer of 
the s.s. Armenian, in 
givingevidenceat the 
inquest, which was 
held on the following Friday, stated that he 
and four other men, including James Basson, 
came ashore for the mails in one of the 
vessel’s small boats. On their return jour- 
ney the weather was very stormy, and just 
as they were lowering the sail when they 
were about 150 feet from the ship a big 
sea struck their boat, and two other waves 
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J. W. Basson. 


following in quick succession first rolled her 


over and then capsized her. All but Basson 
clung to the ship, and immediately cries 
were raised of “ Where’s Basson?” The 
witness commenced a search for him, and 
finally reached him and dragged him to the 
boat’s keel, but he seemed powerless to 
raise an arm or assist them in their efforts 
to save him. Finally the capsized boat 
righted herself, and all the men were 
taken to the s.s. Basil, who, with the 
s.s. Minneapolis, had sent out rescue parties. 


Immediately the doctor on board the Basil 
did all he could to resuscitate the unfor- 
tunate operator, but without avail. Death 
was found due to shock following exposure. 

The funeral took place at Cowes Cemeterv 
on Saturday, November 14th, in the presence 
of the deceased's relatives, besides the 
captain, officers, engineer, and senior operator 
of the Armenian, and Inspector Robinson, 
who represented the Marconi Company. 

* * * 

It is with much regret that we have to 
announce the death in Baltimore from 
appendicitis of Mr. 
Wilfred Holdsworth. 
Marconi operator of 
the ss. Maryland. 
Mr. Holdsworth, who 
was 20 years of age, 
was a comparatively 
new member of the | 
Marconi operating | 
staff, having joined | 
the Company in 
August last. He first 
зау Service as assis- 
tant operator on 
board the s. 
Andania, and was Wilfred Holdsworth. 
appointed as opera- 
tor-in-charge of the Maryland on September 
10th. 


* * * 


À promising career was prematurely 
cut off in the loss of George Halliday Finlay, 
who was one of the operators on board the 
ill-fated Aboukir. Mr. Finlay volunteered 
for service on the outbreak of war, and his 
letters home and to his friends revealed a 
cheerful spirit. At the time the Aboukir 
was torpedoed he was waiting his turn to 
go on duty in the wireless room, and was 
talking to Massey (who, as announced 
last month, also lost his life), when the ship 
was struck. The Chief Operator, Mr. Dansey 
(the only one of the operators of the 
Aboukir to be saved), spoke to Finlay 
shortly before his death, and in a letter to 
the deceased's relatives he expressed his high 
appreciation of Finlay's services. 
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A Theory 


By W. B. COLE. 


HE following article, though not 
| dealing directly with any wireless 
subject, discusses one of the funda- 
mental principles on which modern wire- 
l ess telegraphy is based, and in regard to 
a very old story, so that it seems not out of 
place to include this article in this magazine. 
A few preliminary remarks and examples 
cannot fail to be of interest to those who are 
not familiar with the principle of Resonance, 
and it will serve to lead up to the “ theory ” 
propounded at the end of this article. 

Broadly speaking, every material body 
will vibrate—and that most easily—at a 
certain definite rate called its natural period. 
If impulses are given to it at exactly this rate 
then the effect is cumulative, that is, the 
second impulse increases the effect derived 
from the first, the third from the second, the 
fourth from the third, and so on, just as a 
little child by giving even feeble, but pro- 
perly timed impulses can cause a heavy man 
in à swing to oscillate violently in a short 
time. 

There are limits, of course, to the extent 
to which the oscillations or swings can reach, 
generally either the body becomes so agi- 
tated that it breaks or the extra energy given 
to it after a certain point is reached is dissi- 
pated in various ways. A well-known 
example is the following acoustical experi- 
ment—the natural tone (vibration number) 
of a wineglass is noted. Someone with a 
powerful voice now leans over the glass and 
sings that same note strongly, when the effect 
of the accumulation of impulses will often 
cause the glass to break. The voice is 
stated to be in resonance with the natural 
period of the glass. | 

As suspension bridges have natural periods 
of vibration, soldiers marching across them 
are always ordered to break step, as there is a 
possibility of their regular impulses approxi- 
mating to the natural periods of the bridges 
and so cause damage. I think it was Prof. 
S. P. Thompson who suggested that it is 
extremely likely that this phenomenon of 
resonance might have been the cause of in- 


explicable losses of vessels at sea where it was 
known that they did not encounter bad 
weather. One has only to assume that the 
vessel broke her propeller or in some way 
became unable to steer, and that she was 
caught on broadside by a swell having a 
period equal to the natural period of the ship. 
The ship would gradually oscillate more and 
more until it would capsize. 

Prof. Perry in his book “ Steam Engines " 
mentions how the young engineer receiving 
a complaint from a householder regarding 
the excessive vibration of a certain room in 
a house due to the traffic of a near railway 
would contrive to give the room another 
vibration number by moving slightly a 
heavy piece of furniture—an easier solution 
than making alterations to the railway track. 

Sir Oliver Lodge tells in his book “ Sig- 
nalling Across Space Without Wires " how a 
certain stone at Stonehenge was found to be 
sensitive to vibration, and consequently 
warning notices were posted up forbidding 
sudden noises to be made in its vicinity. 
A military officer once disregarded this 
warning and fired his pistol, whereupon the 
whole mass, weighing several tons, fell to the 
ground, and it had to be replaced at the 
officer’s expense. 

It might be mentioned in passing that 
successful modern wireless telegraphy is 
based upon this principle of resonance, but 
in an electrical manner, for the aerial 
suspended from the masts of a vessel can 
oscillate electrically at a certain definite 
period and will do so if the electrical impulses 
of the same period are given to it. The 
usual wave transmitted from the mercantile 
vessels is that of 600 metres, which corre- 
sponds to a frequency at the rate of half a 
million impulses per second. If this wave 
radiated out from one aerial, strikes another 
having the same period of half a million, 
then the same phenomenon takes place— 
energy is accumulated, and is accumu- 
ated until it is sufhcient to operate the 
instruments in the wireless cabin to which 
the aerial is connected. The total aerial is 
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not only that seen above the decks of the 
vessel, but it is carried down into the wire- 
less cabin, where it can be electrically 
lengthened or shortened by the manipula- 
tion of suitable instruments by the operator. 
It is his function to so change the length 
until it is in resonance with the incoming 
wave, when maximum effect is immediately 
recorded on the instruments. 

After this preliminary exposition and 
these examples, the writer wishes to refer his 
readers to the following passages in Holy 
Scripture : 


(1) Acts, vii. 22: “ And Moses was learned 


in all the wisdom of the Egyptians and was 
mighty in words and in deeds.” 

(2) Deut. xxxiv. 9: “ And Joshua the 
son of Nun was full of the spirit of wisdom ; 
for Moses had laid his hands upon him.” 

Josh. vi.: This gives the account of the 
preparation for and the fall of the city of 
Jericho. ı 

The chapter describes in detail how the 
city was regularly compassed during the 
week, and how on the seventh day when the 
priests blew with the trumpets the people 
shouted with a great shout and the wall of 
the city fell flat. 

In light of the above examples, it seems 
quite clear to the writer that Moses, who 
was learned in all the wisdom of the Egyp- 
tians, imparted to his successor Joshua the 
knowledge of the principle of resonance, and 
that Joshua discovering that the wall of 
Jericho responded to a certain note made 
use of this principle. 

During the week he kept his men busy 
walking round the city in order to keep the 
inhabitants within (verse 1). The Israelites 
were strictly enjoined to maintain silence, во 
that the priests who blew with the trumpets 
might make the necessary acoustical experi- 
ments, and to tune all their trumpets to the 
same pitch. The seventh day all was 
ready. The people completely encircled 
the city and at a given signal the priests 
blew with their trumpets, the people shouted, 
the same note, and the effect of this choir of 
40,000 men (Josh. iv. 13) caused the wall 
to collapse. 


N.B.—Suffragettes are earnestly requested 
not to make injudicious use of this important 
phenomenon as the hands of the prophet have 
not imparted to them the spirit of wisdom. 
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LIBRARY TABLE. 


CCORDING to the new regulations 
A = out by the International Con- 

vention for the Safety of Life at Sea, 
a printed copy of the code of urgent and 
important signals must be placed in a 
prominent position in the chart-room of 
every ship. Messrs. James Brown & Son, 
of Glasgow, the well-known nautical pub- 
lishers, have just issued a set of signal cards 
designed to meet these new requirements. 
The signals, which are printed in clear type, 
are divided into four sections: (1) urgent 
and important signals; (2) general signals 
with instructions ; (3) nationality signals ; 
(4) the Morse code of signals. They are 
mounted on strong boards with eyelet holes 
either for hanging or pinning on the cabin 
wall. Nothing more serviceable could be 
devised. They are priced at ls. each. 
Messrs. Brown have also brought out a 
handy folding chart of the Flags of all 
Nations, supplemented with notes on flag 
signalling and distress signals. Diagrams 
are also included of the rigging and sails of 
a ship. The whole is bound in a canvas 
cover, and is published at the equally low 
price of 1s. 


** TELEGRAPHO SEM Fio" (Wireless Tele- 
graphy). By Ricardo Frederico de Lima. 
Published by Officina Typographica 
da Escola Gerson, Estrada Nova do 
Engenho da Pedra 601, Rio. 

Mr. Lima is instructor at the Marconi 
School in Rio de Janeiro, and the text-book 
on wireless which he has published will fill a 
long-felt want in Portuguese-speaking coun- 
tries, where there has hitherto been no ele- 
mentary treatise on the subject. The Por- 
tuguese or Brazilian student desirous of 
taking up wireless as a profession can find 
in Mr. Lima's book the necessary explana- 
tions and rules. The first chapters deal with 
the elementary principles of electricity and 
magnetism, followed by chapters treating 
of the practical application of electricity 
to wireless communication. The text is 
made additionally clear by the diagrams 
of the 4-kw. and 14-kw. Marconi installa- 
tions. De Forrest and Telefunken installa- 
tions are also described. The usefulness of 
the text-book is enhanced by the transla- 
tion into Portuguese of the international 
regulations relating to wireless telegraphy. 
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COMPANY MEETINGS. 
The Spanish and General Wireless 
Trust, Limited. 

HE third Ordinary General Meeting 

f of The Spanish and General Wireless 

Trust, Ltd., was held at Marconi 
House, Strand, London, W.C., on October 
23rd, Mr. Godfrey C. Isaacs, managing 
director, presiding. 

The Chairman, in moving the adoption 
of the report and accounts, said the 
past year had not been a very propitious 
one for any financial transactions as would 
normally come within the province of this 
company’s affairs, and therefore it had 
done little or nothing in that direction. The 
principal assets of the company consist 
of the shares held by the company in the 
“ Compania Nacional de Telegrafia sin 
Hilos " of Spain. That company’s business 
had certainly made some progress. The 
receipts at the stations had shown quite an 
appreciable increase, but they had not 
increased to that extent which alone would 
enable the company to work upon profitable 
lines. The main source of revenue for that 
undertaking would be from a telegraphic 
business between Spain and other parts, 
mainly internal, and the Canary Islands. 
Unfortunately since the Spanish Government 
had granted the concession under which 
the Spanish company works, it had made 
certain changes in legislation which had 
materially impaired the value of the con- 
cession granted to this company. Under 
those circumstances representations have 
been put before the Spanish Government, 
and he, Mr. Isaacs, went to Madrid to 
personally take part in that work. Не 
was satisfied that the Spanish Government 
appreciated the fact that it has very seriously 
impaired the property which this company 
held, and he thought the result would 
be that the Government would purchase 
the stations held by the Compania Nacional 
at а proper price, and pay them such other 
compensation, in consequence of the harm 
which had been done to the concession, 
as should place the Spanish and General 
Wireless Trust in a fair intrinsic position. 
That was to say, the compensation and price 
to be paid to the Compania Nacional would, 
he hoped, place it in the position of holding 
its capital intact, in which case, of course, 
the business which it would in future 
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conduct would require à very much smaller 
capital than that which it had. Conse- 
quently there would be some change, in 
all probability, when the proper time came, 
which would enable a very considerable 
return of the original capital invested. 

The service which was intended to be 
opened up between this country and Spain 
had been ready for some time, but in 
consequence of the war it had been found 
impossible to start that service. 

The resolution was carried unanimously, 
and the retiring director, Major 8. Flood- 
Page, was re-elected. 
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The Amalgamated Wireless 
(Australia) Co., Ltd. 


The first annual general meeting of the 
Amalgamated Wireless (Australasia), Ltd., 
was held at Sydney on August 27th last. 

The Directors’ Report states that the 
amalgamation of the Australasian Wireless 
Company, Ltd., with the Australian branch 
of Marconi’s Wireless Telegraph Company, 


Ltd., London, was brought into operation 


as from November 30th, 1912, so that the 
actual working of the present company 
extends over a period of nineteen months. 

Ships subsidies have increased from 
£2,350 for the quarter ending March, 1913, 
to £3,650 for the quarter ending June, 1914, 
and traffic. receipts have increased from 
£300 for the quarter ending September, 1913, 
to £400 for the quarter ending June, 1914. 
The company now controls under subsidy 
agreements for fixed terms 75 passenger 
and cargo vessels, andfthe directors state 
that no opportunity of securing the develop- 
ment of new business is being lost sight of. 

From the net profit standing to the credit 
of the profit and loss account, the directors 
recommend the distribution of a dividend 
of 4 per cent. on the capital of the company, 
absorbing £5,600, passing £3,000 to patents 
reserve account, and carrying the balance 
of £16 7s. 8d. forward to next account. 
The profit and loss account shows that the 
gross profit from trading account, radio- 
telegraphic traffic, ships subsidies, royalties, 
etc., amounts to £29,344 5s., and after deduct- 
ing all expenses (including depreciation) 
amounting to £20,727 17s. 4d., there is a 
net profit of £8,616 7s. 8d. 
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PERSONAL. 


David Sarnoff, the Traffic Manager of the 
Marconi Wireless Telegraph Company of America, 
is an interesting personality. 

When first he applied for а position in the 
Marconi Company. which at that time had its 
offices in William Street and not in the famous 
Woolworth Building, he was told that the only 
vacancy was amongst the staff of boy messengers. 
But the applicant was not above taking the 
humbler position, for he trusted to his own merits 
to make his way. 

He was not long waiting. It happened that the 
manager on one occason had an urgent message 
to despatch and no operator was available. This 
was Sarnoff's opportunity. Already before enter- 
ing the Marconi service he had acquired some know- 
ledge of telegraphy, and volunteered to send the 
message. Results were satisfactory and the “ new 
boy " made so favourable an impression that when, 
a few weeks later, a vacancy occurred he was 
assigned to take the place of the operator whose 
post he had temporarily filled. This was a good 
step up and Sarnoff made the most of it. He 
gained permission to work in the Research Labora- 
tory, spending most of his spare hours absorbed 
in the study of the technical side of his work. 

He was found to be a reliable and accurate 
operator, and shortly afterwards was appointed to 
the Marconi Station at Siaconsett, Mass. After 
eighteen months’ service here he was transferred 
to Sea Gate Station, where he ultimately became 
manager, an important position for so young a 
man, but results showed that the confidence of his 
company had not been misplaced. Then he 
was appointed operator to a sealing vessel and 
made a long cruise in the Arctic in this capacity. 
At the conclusion of tho voyage he again took up 
duties in New York, and when the famous Wana- 
maker's store wireless station required a manager 
he was detailed to take up the post. The new 
duties gave him regular leisure hours, and these 
he employed in attending night classes at the 
Pratt Institute, Brooklyn, where he successfully 
completed a special course of electrical engineering. 

His next promotion was to that of inspector, 
and ultimately he became chief inspector. It 
was then that he performed important services for 
the Marconi Company when he took charge of the 
initial tests of the direction-finder and the installa- 
tion of wireless on the Lackawanna Railroad. 

Throughout his business career Mr. Sarnoff had 
shown great business instincts, and when the ques- 
tion arose as to the appointment of a new contract 
manager, the aforetime “ boy messenger" was 
selected to fill the post, and there is no one who will 
deny that David Sarnoff deserves the success he 
has achieved. 


Captain Arthur Bray, of the Northern Wireless 
Signal Company, Royal Engineers (T.F.) has 
been promoted to tho rank of Major. 


On November 4th the staff and students of the 
City Schoo! of Wireless Telegraphy, Ltd., Man- 
chester, were entertained at supper by the Prin- 
cipal, Mr. J. R. Halliwell, at Sellers’ Restaurant, 
Market Street. The after dinner toasts, the King 


(Mr. Grocott), the Army and Navy (Mr. Halliwell), 
the Students (Mr. Thornton, instructor), and 
Mr. Halliwell and the School (Mr. Jones, a student) 
were duly honoured, and the party passed the 
remainder of the evening at the Hippodrome, 
where seats had been booked for the performance. 


Р. A. Hitchcock (late Sergt. R.E.) has been 
promoted to be Second-Lieutenant in the Northern 
Wireless Signal Cc., Reyal Engineers (T.F.) 


TRADE NOTES. 


There is no lamp better adapted for Morse 
signalling than the Stevens-Lyon Patent Self- 
Contained Portable Lamp. Its flashes can be 
distinctly read at a distance of eleven miles. It 
has been designed on a scheme combining both 
electric and oil fuel, for the signal itself is electric, 
but the lamp includes also a separate oi! reading 
lamp. The whole apparatus is wonderfully com- 
pact, and weighs about 61 lbs. It is fitted with a 
standard Morse key, and supplied by Graham & 
Latham, of Victoria Street, London, S.W. 


Messrs. Norris, Henty and Gardners, Ltd., inform 
us that the United States Government have modi- 
fied the very stringent rules relating to the carrying 
of inflammable oils on passenger vessels. The 
prohibition will no longer hold good in cases where 
gasolene or petroleum products are necessary for 
the working of engines supplying power for auxiliary 
lighting or wireless systems. As this type of power 
plant is increasing in public favour, the action of 
the United States Government in the matter will 
have a direct influence on American maritime 


trade. 


ORSE CODE CARD, showing Alpbabet, Numerals, 
Abbreviations, ete , at a glance. Price 2d. post free.— 
Tue \Үгккгк55 Press, Ltp., Marconi House, Strand, W.C. 


NY BOOKS reviewed in the WrireLtess Wortp or 
other magazines, will be forwarded per return upon 
receipt of remittance covering ccst of book and postage.— 
THE WIRELESS Press, Lro., Marconi House, Strand, W.C. 


FFICIENCY IN WIRELESS TELEGRAPHY.—The 
Test Cards just published will be a valuable aid to all 
students.—See advertisement page vi for full particulars. 


EAR-BOOK OF WIRELESS TELEGRAPHY AND 

TELEPHONY, 1914. A few returned copies available. 
otherwise out of print. Price 3/- post free.— THE WIRELESS 
Press, Ltp., Marconi House, Strand, W.C. 


AP OF THE WORLD, showing principal Wireless 
Stations. Price 1/8 post free. THE WiRELESsS Press, 
Ітр., Marconi House, Strand, W.C. 


INAL DIGEST FOR WIRELESS STUDENTS. 

First Edition, 9d. Second Edition, enlarged and im- 
proved. Embracing Handbook. Complete Guide to Gov- 
ernment Examination. Useful to Operators, 2/6 post free. 
Wallasey and Wirral Chronicle.— ' Many useful little 
hints to Students are given. Also technical and mechanical 
matters in regard to installations are fully treated in this 
most useful Vade Mecum." 
Birmingham Daily Post.—'' Hints to Students preparing 
for the Government exatnination for Wireless Operators." 
Sole Publishers: WaLrAsEY SrrEciaLiTY Co., 11, Leasowe 
Avenue, Wallasey, Cheshire. 


JAN., 1915 


Registered at the G.P.O. for transmission 
to Canada by Canadian Magazine Post. 
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TuE WIRELESS WomnrDp— Advertisements 


Sullivan Instruments 


Sullivan “ Universal " Galvanometers and Shunts for Land and Sea Use 


Testing and Signalling Instruments of every description for Submarine Cables. 


SULLIVAN TELEPHONE RECEIVERS for Wireless Telegraphy and 
Telephony, as used by the principal Governments and Wireless Telegraphy 
Companies—resistance values from 5 to 15,000 ohms. 


Fast Speed Wheatstone Automatic Transmitters and Receivers, guar- 
anteed at 400 words per minute, and Wheatstone Apparatus generally. 


Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. х 


All instruments guaranteed, and accompanied, if desired, with Certificates of 
Accuracy from the National Physical Laboratory at cost price. 


H. W. SULLIVAN, 


Winchester House, London, E.C., England. 
Works: Liverpool House, Middlesex Street, London, E.C. 


“ n ( Office : 3518 London Wall. 
Telegrams: '* Deadbeat, London. Telephone J (Works: 35188. * 


Codes: Western Union (Universal Edition); A.B.C. (5th Edition); Engineering (2nd Edition). 


Silk and Cotton Covered H.C. Copper Wire, Resistance Wires, Fuse Wire, 


| | ~ D 
Binding Wires, Charcoal Iron Core Wire, Asbestos ч ELL ROA 
Covered Wire ERKENW 

SONS, 79 Coupon. Е.С. 


Яс S | 
O RMI STON 1793. 13259 Central. and Twisted Wiss, Bos 


London Copper Strand & Flexibles of any Construction, Wire 
à Ormisten. Ropes & Cords, down to the finest sizes, in Galvanized Steel, Phosphor Bronze.etc. 


NORMAN, SMEE & DODWELL 


MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


“Wireless” TELEPHONE RELAY 


IMPROVED FORM will MAGNIFY CURRENT over 100 TIMES. 


For INCREASING the RANGE of a Receiving Station. 

ia n Messages and IME 

For operating LOUD SPEAKING TELE. 
ONES. 


For working CALLS and RELAYS. 


Also BEST RECEIVESS Mare for Wireless and other RELAYS 
d Loud Speakers. 


For Particulars and Prices apply Patentee and Sole Manufacturer, 


S. G. BROWN, 4 Gt. Winchester St., London, E.C, 


Please mention “The Wireless World ” when writing to Advertisers. 


Vol. 2.—No. 22. (Xew ) 


January, 1915. 
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The Post Office Year 


the satisfactory growth in the com- 
mercial use of wireless telegraphy. 
The Annual Report of Lloyd’s Register of 
Shipping, which we summarised last month, 
showed a remarkable increase in the num- 
ber of ships having wireless installations, 
2,750 vessels recorded on the Society's 
Register at the end of the past year having 
such installations, as compared with 1,932 
at the end of the previous year. Supple- 
mentary evidence of this growth is furnished 
in the Report of the Postmaster-General 
on the work of the Post Office for the year 
ended March 3lst, 1913. At the end of 
March 31з{, 1913, 646 ships registered in 
the United Kingdom were carrying wireless 
apparatus under licence from the Postmaster- 
General. Twelve months later that number 
had increased by no fewer than 233. Thus, 
the latest official statistics show that 879 
British ships are carrying wireless apparatus. 
This is by no means an unduly large pro- 
portion of the British mercantile marine, 
if we take numbers only. But, as anyone 
can discover who will go to the trouble of 
making the calculation, the vessels carrying 
wireless apparatus represent an appre- 
ciable percentage of the gross tonnage of 
British shipping. The Postmaster-General’s 
statistics only bring us up to the end of fast 
March, since when, as the pages of this 
magazine have shown, the rate of increase 
in the installations on ships has been well 
above the average. 
The revised International Radio-Tele- 
graphic Convention and the regulations 


Fi: all quarters comes evidence of 


agreed upon at the International Con- 
ference held in London, in June, 1912, 
were brought into operation during the year 
covered by the Postmaster-General’s Report, 
and the classification of ships fitted with 
wireless telegraphy in accordance with the 
regulations of the Convention has been 
carried out. Official figures are not avail- 
able to indicate the proportion of British 
ships equipped in the various classes pre- 
scribed by the Convention, but we expect 
this data will be forthcoming after it has 
been possible to note the effect of the 
Regulations and of the Safety of Life at 
Sea Convention, the principal features of 
which are embodied in a Bill prepared by 
the Board of Trade, which has been before 
Parliament. 

Of no less interest are the figures showing 
the public use of wireless telegraphy for 
communicating with ships. The number 
of radio telegrams dealt with by the Post 
Office coast stations during the past year 
was 57,252 (48,904 inwards and 8,348 out 
wards), as compared with 51,109 last year— 
an increase of 12 per cent. These figures 
relate only to messages from the public 
passing between the Post Office wireless 
stations and ships on the high seas. They 
do not relate to any other class of message 
sent, nor is there included the traffic passing 
through Marconi stations. On the whole, 
the figures are not unsatisfactory, but when 
the public is made to realise the advantages 
of this service we have no doubt that there 
will be a considerable increase in the volume 
of traffic. 
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Personalities 1n the Wireless World 
HON. WILLIAM G. SPENCE. 


Postmaster- General of the Commonwealth of Australia. 


ANY of Australia's finest statesmen 
MI have been drawn from the lower 
social grades of her immigrants. 
Itis advisable to speak of grades rather than 
‘classes, for the mention of the lower classes 
has always a tinge of superiority in its tone, 
‚ав though it were an axiom of agreement 
between writer and readers that those 
‘comprehended under this title were persons 
of an inferior grade mentally and physically, 
as well as statically. This would in the 
highest degree be untrue of such men as 
Australia's late Premier (the Hon. Joseph 
Cook) or of the present Premier (the Hon. 
Andrew Fisher) or of the present subject 
‘of our sketch, the Нор. W. G. Spence; for, 
though each of these men started life as a 
miner, each has been endowed with a won- 
‘derful personality, intellect of no mean order. 
‘and a capacity for organisation which has 
‘stood the country of their adoption in good 
:stead—and а man possessing these qualifica- 
‘tions is rich even without a banking account, 
‘and he holds the passe-partout of all society. 
The Hon. William Guthrie Spence was 
born in the Orkney Isles in 1846. He was 
taken to Australia at the age of six, so that 
to all intents and purposes he is an Aus- 
tralian, and as such he has proved himself 
worthy of the land that reared him. His 
earlier years were spent in the famous 
gold fields of Victoria just when that district 
was attracting adventurers from the ends of 
the earth. But after the manner of Scots- 
men young Spence was not content to 
merely dig for a livelihood. He joined the 
Amalgamated Miners’ Association, and under 
its influence made a special study of the 
social economy affecting his fellow-workers. 
For over fifteen years he held the position 
of Secretary to that organisation, and 
throughout the time he worked steadily to 
attain the amalgamation of all Miners’ 
Unions, for he held that their interests were 
identical, whether they dug for gold, copper, 
silver or coal. 


Later he became associated with the 
workers in the pastoral industry, the rough 
and ready shearers of Australia’s great 
flocks of sheep. Here his talent for organisa- 
tion had more scope and he was not slow to 
avail himself of this advantage. As a result, 
his skill in organisation and his general 
practical ability combined to establish one 
of the most active unions of workers in the 
Commonwealth. When Mr. Spence took up 
their case the sheep shearers were poorly 
paid and their conditions of life and labour 
most unsatisfactory. Under his guidance 
many of their hardships were remedied and 
a general improvement in their condition 
set in. They ultimately were embodied in 
the Australian Workers’ Union, which was, 
in a measure, the forerunner of the political 
Labour Party in Australia. Since then this 
party has held office in nearly every State 
at different times. Mr. Spence himself was 
first elected to Parliament as a member of 
the New South Wales State House of 
Assembly. He subsequently transferred his 
energies to the Federal or Commonwealth 
Parliament, and now his appointment as 
Postmaster-General marks the latest stage 
in a career of great public usefulness and 
industry. 

Mr. Spence is well qualified to undertake 
his new task. He knows Australia from one 
end of the Continent to the other, and, as a 
result, he is well aware of the needs of 
intercommunication between State and 
State, district and district, and his observant 
nature has not allowed him to overlook the 
advantages of wireless telegraphy as a 
humanising agent by its power of linking 
the outposts of civilisation with the great 
commercial centres, and especially is he 
aware of the value of such a service in the 
maritime and commercial world. With 
such qualifications at his command, com- 
bined with his great administrative ability, 
Mr. Spence is likely to prove a most successful 
Postmaster-General for Australia. 
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On the Capacity of Radio- 
Telegraphic Antennze—II.’ 


By Prof. G. W. O. HOWE, D.Sc. 


HE writer has calculated the capacity 
| of a number of antenne by the 
application of the formula 


l d* 
= inh-! – — 4- 
V tere sina 1 Ji A 

and finds that the error is less than 1 per 
cent. if the length is more than eight times 
the extreme width, which will generally be 
the case. If the length is only four times 
the width the error amounts to 3 per cent., 
while it reaches 7-5 per cent. if the length is 
only twice the width, the actual capacity 
being less than the calculated. 

This correction has been applied in the 
calculation of the capacities given in the 
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Fig. 8.—Two Wires. Capacity per Foot in 
Millionths of a Microfarad. 


* Paper read before the British Association at Sydney, 
N.S.W. The first section appeared in the W.W. for 
December, 1914. 


following tables and curves, which are 
accurate to within 1 per cent. 


TABLES OF CAPACITIES PER LINEAR Foot 
IN MicRo-MICROFARADS. 
TABLE V. (See Fig. 8.) 
Two parallel wires. n—2. 


Values of 1/4. 


і Сна Сиш 


Wires 


with Three 
Capacity per Foot in Millionths of a Microfarad 


Fig 9.—Flat Antenna 


618 


THE WIRELESS WORLD 


(See Fig. 9.) 


TABLE VI. 


=3. 


Three parallel wires. n 


Values of l/d. 
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TaBLE IX. (See Fig. 12.) 
Seven parallel wires. n=. 


Values of l/d. 
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Fig. 13.—Flat Antenna with Ten Wires. 
Capacity per Foot in Millionths of 
a Microfarad. 


TABLE X. (See Fig. 13.) 
Ten parallel wires. n=10. 
Values of 1/4. 
Values 
of d/r. 
20 | 50 | 100 150 300 
100 | 735 | 54 4.448 | 405 | 348 
250 | 7:04 | 522 | 438 | 3965 | 342 
500 | 683 | 512 430 | 391 3-37 
1000 | 662 | 502 | 4225 | 3-845 | 3-33 
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TABLE XI. (See Fig. 14.) 


Twelve parallel wires. n==12. 


Values of 1/4. 
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4 
Fig. 14.—Flat Antenna with Twelve Wires. 
Capacity per Foot in Millionths of 
a Microfarad. 


In order to show the effect of varying the 
number of wires in such antenne, a typical 
example was taken of an antenna 200 ft. 
long. The radius of the wire was taken as 
0-05 in., and the capacity was found from 
the curves for various numbers of wires from 
1 to 12. The results are shown in Fig. 15. 
In the first case (curve À) the assumption 
was made that the wires were 2 ft. apart, 
each additional wire adding 2 ft. to the 
width of the antenna. In the second case 
(curve B) the over-all width was assumed to 
be constant, and equal to 10 ft., the number 


of wires being increased by decreasing the 
distance between them. | 

The results are very striking. In the first 
case increasing the number of wires from 
2 to 12, and the over-all width from 2 ft. to 
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22 ft., exactly doubles the capacity, whereas 
in the second case the same increase in the 
number of wires only gives 50 per cent. 
greater capacity. 

It is а comparatively simple matter to 
calculate the actual way in which the total 
charge must be distributed between the 
wires of a three-wire antenna (on the assump- 
tion that the charge on each wire is uniformly 
distributed), in order that they shall have 
the same potentials at their mid points, which 
could therefore be connected. 

Let o,=surface density of charge on outer 
wires and o,=surface density of charge on 
middle wire. | 

Let V,=potential at mid point of outer 
wires and V,=potential at mid point of 
middle wire. 


Now 
`У.= sro, lop, ^ 4170, log," - 4sre, log, 1 
f d 9d 
Vi=4er0 log, - + 4xr¢,2 log, $, 


but when the mid points of three wires are 
connected V, = V, , that is, 


l l l l 
C2 log, -—log. - (log, — log, 5—log, 2) 


and log d 
A іа 


a Era 
02 ]og,-—log,2 
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For example, if 7—0:119 cm. and 
d=76-25 dnd — 640, log. © = 6:46, 
r r 


c, 6:46 
c, 646—069 5:77 
Hence the density on the outer wires is 
12 per cent. greater than on the middle wire. 
The same method could obviously be 
applied to any number of wires. 
FouR-wiRE AERIAL OF THE Box ТҮРЕ. 
In this type the wires, in section, occupy 
the four corners of a square, as shown in the 
figure ; d is the side of the square. 


Fig. 16. 


Assuming, as before, a uniformly dis- 
tributed charge e, the potential of any wire 
due to its own charge will have an average 
value 


a — 0. 309) ; 


the average value of its potential due to the 
two nearest wires will be 


2x drro(sinh-1-—y / ++) 
d Р l 


and that due to the wire diagonally opposite 
will be 


А l / 24% V2 
4 -1—— — — 
rra( sinh Vid 1+ nt ' 


Hence the average potential of the wire 
and therefore of the whole aerial will be 


where Y can be calculated, once for all, for 
various values of d/l. 
: d? 
For all practical aerials № lt may be 
taken as unity with little error. 
t=20 50 100 150 20 


ү=7:58 1022 1226 1348 1433. 
B 
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Fig. 17. 


These are plotted in Fig. 17, from which 
Y can be found for other values of l/d. 
The capacity is given by the formula 


4 AXA hitan у 2l 


(———  — 
l 
Aro log, z+ Y) log,- 124 
2 „30:5 67.78 


log, +Y 


electrostatic 
units 


micro-míds. 
log, l .y Рег foot. 

The values of the capacity for different 
values of l/d and d/r are given in the table 
and plotted in Fig. 18. 


TABLE XII. (See Fig. 18.) 
Capacity per foot in Micro-microfarads for Four- 
wire Box Type Aerial. 


——— 


Values of d/r. 
id. |. uM 
iE 

25 | 50 | 100 | 250 500 | 750 | 1,000 

20 |492 4-69 447 422 405 395 | 3-88 

50 13-91 376 362 346|334 327 | 322 

100 | 3-38 3-27 316 3-04 | 2:94 289 | 286 
150|313 303 294 283/275 2-70 | 2-68 
200 | 2:97 288 280 210 263 2:585 | 2:56 
THE INCREASE OF CAPACITY DUE TO THE 


PROXIMITY OF THE EARTH. 

If the wire is not far removed from the 
earth its potential will be lowered, due to the 
induced negative charges on the earth, and 
the capacity will, therefore, be increased. 

The amount of this increase can be cal- 
culated very simply with an accuracy more 
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Fig. 18.—Four Wire Box-type Antenna. 
Capacity per Footin Millionths of a Microfarad. 


than sufficient for all practical purposes. 
If the wire is suspended horizontally at a 
height, Л, above the earth and charged 
positively, the effect of the negative charges 
on the earth will be exactly the same as if 
they were concentrated on a horizontal wire 
at a depth, A, below the earth’s surface and 
the earth removed. This is, of course, a 
simple application of Kelvin’s method of 
images, and its truth is fairly self-evident 
from Fig. 19. Now, in most practical 
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Fig. 19. 


antenne the height is so great compared 
with the length that little error is made by 
assuming that the negative charge is con- 
centrated at a point at the centre of the 
image, and calculating the potential due to 
this charge at the centre of the actual 


antenna. This will be — Sand the average 


potential of the antenna will be lowered 
by this amount. 


-—————— - 


If the height is not great compared with 
the length, or, in any case, if greater accuracy 
is required, the formula can be employed 
which we have established for the average 
potential of a wire due to a uniformly 
distributed charge on a parallel wire, viz., 


if the charge is 1 unit per centimetre of 

length. In the present application d=2h. 
In Table XIII. the values of the above 

expression are given for different values 

of 1/4. 

TABLE XIII. (See Fig. 20.) 


. ,b d d* 
E=2(sinh- i 49-145). 
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Fig. 20.—Average Potential of Wire, C D, due 
to Unit Charge per Centimetre on Wire A B. 


In a multiple antenna of n parallel wires 
the potential will be n times as great for the 
same value of o, if we assume that the over-all 
width is small compared with the height. 


Tue WIRELESS WORLD 


617 


For a single wire antenna we have, 
therefore, 


9.6. 2 КА 
Q—2rrlc ; o, ent Xue 


and the average po'ential 
t { 
V=4 l ( g7 3 -a) 
nioj log 5 0-31 ai) 
For the capacity in micro-microfarads we 
have 
2rrle 
x 
4 l г) 9 
mro| log, -—0-31— — 
4 Ba - 0-31 m 
[ст=. 
SS en A 


{ о 


= 1 
2 log. -—0:62—— 
Бе, Qh 


C= 


or, more accurately, 


gems. 


l 
2 log. . 092—E 


where E is found from Fig. 20. 
For a flat multiple-wire antenna, 


l i d 
V= frre (aftog. 47031) +loge .-B| -3 


d 


l n? 
= 4577 n( log. 47031) +log, = r=} 


d 4h r 
micro-mfds per foot length. 
(Ser Table IV. and Fig. 6 for values of B.) 
Or, more accurately, 
lin 


l an d { 
"(іо —– 0:31 — ә ) + log 


r 


(=: 


— B 


For four-wire box-type antenne 
Q 2те м 4 


ТУС 
ол = о) кыш, 


l l 
V =4drro( log А ec 
[ r( ов, + А) 
62 
l В 
Ly 
r h 
(See Fig. 17 for values of Y.) 


and С pmicro-mfds, per foot 


log. 


618 
Or, more accurately, 
68 
Cz ] 
log. + Y-2E 


To indicate the magnitude of the increase 
in capacity due to the proxinuty of the earth, 
we shall calculate one or two examples. 

(a) Single wire, 155 ft. long and į; in. 
radius— 


2 { 
[1-030058 log, — 104. 
т 8/4 
Neglecting the effect of the cari we have 
ок» EO geen 120 оо 29 e.s. units 
212—062 206 ~~ Е 
ог 255 micro-mfds. 
l 
Now, assuming A = 155 ft., – = 05 and 
2h 
C= 220 , Which is an increase of 2:5 
1 
per cent., while if h = 774 ft,- = 1 and 
2h 
С = 240 e.s. units, or 266-7 micro-mfds., 


which is an increase of 4-7 per cent. 

(b) Flat multiple-wire antenna ; length — 
155 ft., diameter —,?, in., number of wires = 
10, distance between за ft. 


( 155 

-= — = a, -= 4-12, 

47 9.5 62. log, 5 4-12 

3 d 

ы esf, log, ^ = 644, 
r, 3/64 

R=9-8, 

Neglecting the earth, 
10412 - 0°31) 4645-98 3175 


micro-mfds. per foot of length. 


nl 10 | 170 
If A=155 ft., — = -- =2°5 and C = 
4h 4 32:25 
5°27, an increase of 7:5 per cent., 
nl 
whereas, if h=77} ft. – = 5:0 and 
4h 
170 
C= = 5°72 an increase of 17 per 
29°75 


cent., or, more accurately, by using Fig. 20, 
5-67, an increase of 16 per cent. 

Hence the error introduced by neglecting 
the proximity of the earth is much greater 
in multiple-wire antenne than in single 
Wires, and, as shown in the example, may 
reach a figure by no means negligible, 

(To be concluded.) 
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PROBLEMS OF RADIO- 
TELEGRAPHY. 


SPECIAL report on the meeting 

А + the British Association in Aus- 

tralia appears in the Electrician, from 

which we publish below a summary of the 

points discussed which relate to wireless 
telegraphy :— 

Sir Oliver Lodge opened a joint discussion 
between the Physics and Engineering Sec- 
tions on ^ Radiotelegraphy." He dwelt on 
the scientific rather than the engineering 
aspects of the subject, and referred especially 
to the use of radiotelegraphy in studying the 
atmosphere and on the use of the science of 
the atmosphere for explaining radiotele- 
graphy. One of the great problems was how 
do the waves get round the curved surface 
of the globe. Diffraction—that is to say, the 
slight bending round obstacles which waves 
were always capable of—had been shown by 
Macdonald very recently to account, possibly, 
for a portion of the effect, but the theory of 
Eccles seemed to be necessitated by the 
observed fact that the strength of long- 
distance signals sometimes varied greatly 
from moment to moment. This theory 
ascribed the chief share of the transmission 
over great ranges to the effect of the elec- 
trical state of the atmosphere on the propa- 
vation of electric waves. It was based on a 
remarkable mathematical result that the 
velocity of propagation of electric waves was 
greater in air containing free electric ions 
than in ordinary non-conducting air. Now, 
the upper layers of the atmosphere being 
vacuous and more conducting than the 
lower caused the upper parts of a vertical 
wave-front to travel faster than the lower 
and thus the wave-front tended to fall 
forward as it travelled and so tended to 
follow the curvature of the earth. Recently 
Fleming had pointed out that if the earth's 
atmosphere were of pure krypton the mere 
change of specific inductive capacity which 
accompanied diminution of density as we 
rose in the earth's atmosphere would suffice 
to make a wave travel round the earth. 


“FREAK” SIGNALS. 


The second considerable problem con- 
cerned those exceptional circumstances 
which produced so-called “ freak " signals. 
On some nights these augmentations in the 
strength of signals were very transient, 
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sometimes they lasted an hour or more. 
Most of them could probably be explained 
by supposing that at night the waves were 
propagated chiefly by continued reflection 
under the boundary of the upper jonised 
atmosphere, as in the case of the trans- 
mission of sound waves round a whispering 
gallery. We might suppose that usually 
the reflecting surface was puckered some- 
what irregularly, but that occasionally it 
presented for a time a very regular surface. 
On these latter occasions we got ' freaks." 
Here it might. be mentioned that the 1onisa- 
tion of the upper atmosphere by the sun, 
together with the supposition of the topmost 
reflecting layer, gave at least a partial ex- 
planation of the variations observed in 
signals at sunrise and sunset. 

The third great problem was that of the 
nature and origin of strays—the natural 
electric waves which at times confused the 
signals transmitted by artificial electric 
waves. Most of them were due to lightning 
discharges, but other causes were not im- 
possible. For example, some proportion of 
strays might come from the sun, or it might 
be that some of our strays were precipitated 
by the jets of alpha particles emitted more 
or less erratically by the sun. By the col- 
lation of systematic observation at many 
places the Commuttee for radiotelegraphic 
investigation hoped to settle this point. 


RADIOTELEGRAPHIC PHENOMENA. 


Dr. Eccles then gave a résumé of a con- 
tribution sent to the discussion by Mr. J. G. 
Balsilhe. The chain of 19 stations dis- 
tributed round the coast of Australia 
afforded an unparalleled means for investi- 
gating many radiotelegraphic phenomena. 
All the stations intercommunicated at night 
and most pairs of adjacent stations inter- 
communicated in the dav, on a wave-length 
of 500 or 600 metres. It had been found 
that the night signals between fixed adjacent 
stations were three times stronger than day 
signals as measured by shunted telephones, 
and that signals over land were about the 
same strength as over sea. The intensity and 
number of strays heard at any station 
increased from day to night in approximately 
the same ratio as the signal strength. A 
number of curves were shown representing 
the strength of signals and strays during day 
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communication between Melbourne and 
Adelaide, 410 miles overland, through a 
typical 24 hours in winter. With a wave- 
length of 600 metres communication was 
impossible between 8 a.m. and 5 p.m., but 
was good in the hours of darkness. With a 
wave-length of 850 metres communication 
was always possible, the strength being 
5 at noon (minimum) and 10 at midnight 
(maximum). As a general rule signals were 
strong and steady when strays were strony, 
and signals were variable (sometimes with a 
more or less regular period of about a minute) 
when there were few or no strays. The 
strength of signals was affected by wind, 
especially during a dust storm, but chiefly 
in the direction from which the wind was 
blowing. Another and very remarkable 
rule demonstrated by the Australian stations 
was that if signals from north to south were 
above the normal strength, then signals from 
south to north were below normal, and vice 
versa. ‘This asymmetry had not been 
detected in east and west signalling. Among 
the curious phenomena which had been 
observed was that termed the “ wiper,” 
which was almost peculiar to the Hobart 
station. It appeared to be an oscillatory 
discharge, which sounded like the grinding 
of a piece of metal on a stone. It started 
weak, rose to a maximum in two or three 
minutes, and then died down. It was heard 
only at sunrise and sunset. 


NiGHT AND Day PROPAGATION. 
Prof. G. W. O. Howe pointed out that an 


American experimenter had shown some 
years avo that the signals received at Boston 
from Glace Bay were greatly affected by the 
occurrence of sunrise and sunset at both the 
sending and receiving stations, which could 
be explained only partially by theory. He 
showed a curve, published by Spanish 
experimenters in the Madrid and Barcelona 
stations, from which it appeared that the 
signal strength rose to a sharp maximum 
about midnight. The curves of Mr. Balsilhe 
showed, on the other hand, a fairly constant 
signal strength throughout the hours of 
darkness. During the voyage from England 
he had taken the opportunity of listening to 
signals received by the ship's apparatus, and 
had noticed that at Fremantle the signals 
received from the Cocos Islands and those 
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from Sydnev were of about the same 
strength; which supported Mr. Balsille’s 
observation that the propagation of long- 
distance messages overland was approxi- 
mately the same as over sea. At sea he had 
made manv observations on atmospheric 
disturbances on the Indian Ocean and had 
found that thev increased rapidly in number 
and strength after sunset, but the phenomena 
described by Dr. Eccles. that à minimum of 
X's appeared shortly after sunset, did not 
occur. The curves showing Mr. Balsillie's 
observations on signal strength at different 
times of day supported Marconi's observa- 
tion that with long waves the difference 
between day and night propagation became 
small. At about 6,000 metres day signals 
were good as at night. 

Sir Oliver Lodge remarked that the 
Barcelona-Madrid observations — seemed 
capable of explanation. Imagine that plane- 
tary space was permeated with free ions 
which could be picked up by the earth's 
atmosphere as the earth moved in its 
orbit. At midnight in Spain the atmosphere 
immediately above was subject to a tan- 
gential bombardment of ions, which repro- 
duced a state of affairs analogous to that 
due to the slanting rays of the sun at sunrise 
and sunset. The high maxima of signal 
strength which were known to occur at these 
times might therefore be expected at 
midnight. 


THE WHISPERING GALLERY. 


Dr. Eccles, referring to Sir Oliver Lodge's 
remarks on the theory of reflection. and 
refraction at ionised. layers, pointed out 
that there was little evidence except. that 
afforded by wireless telegraphy to suggest 
that the upper lavers of the atmosphere 
were, in fact, permanently ionised. The 
conclusions drawn bv some observers from 
the ionisation of the Föhn and other vertical 
winds were not accepted universally, and 
thus the fact that the characteristic green 
line of the aurora spectrum was always 
visible in the night skv all over the earth 
was almost the only e experimental evidence 
of iomsaiton. Sehusters theory of the 
diurnal variations of terrestrial magnetism 
demanded, however, some decree of con- 
ductivity in the upper atmosphere. Con- 
cerning the reflection. of signal waves from 
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the night sky, which lead to the whispering 
gallery view of propagation, it was interesting 
to note that in a recent paper Lord Rayleigh 
had shown that the same effect could be 
obtained even if the boundary between the 
unionised and the ionised air was not sharply 
marked ; it was only necessary to have the 
transition layers arranged like the coats of 
an onion with the ionisation increasing as 
we went outwards. 

The fact that the energy density of the 
Waves Was greater at greater elevations was 
supported by Marconi's reception of Chfden 
signals at Buenos Aires by aid of high kites 
and also by some information communicated 
to the speaker while passing through Pago 
in the Samoan Islands. Here the American 
Government had very recently erected a 
small receiving station on the top of a lava 
mountain about 1,000 ft. high. The station 
picked up signals from land stations in 
Alaska, the United States, Australia and 
New Zealand, from Yap, and even from 
small ship sets along the coast of Mexico. 
The station stood on very dry lava, and thus 
there is no “earth”; and the antenna 
was virtually a Lodge aerial perched, as it 
were, on a cone of glass. An opportunity 
arose of testing the dielectric properties of 
this lava. The ship. was moored with a 
mountain called the ` Rainmaker " directly 
between it and Honolulu. over 2,000 miles 
away. The ship was about a quarter of a 
nile from the almost perpendicular face 
of the mountain, which was an unsymme- 
trical wedge of lava 1.800 ft. high and about 
a mile thick at the base. On listening in 
at the proper time the mght press messages 
from Honolulu were heard on the ship's 
apparatus almost as strongly as they had 
been the night before on the open sea 200 
miles nearer to Honolulu. Evidently the 
lava was very perfectly transparent to electric 
waves 600 metres long. Тһе speaker also 
described some of the conclusions he had 


reached concerning the dependence of 
strays on meteorological conditions. Re- 
garding *“ freaks," he was satisfied that what 


would be called а “freak”? on the Atlantic 
Ocean was the normal thing on the Pacific. 
Ship sets of 2 kw. were expected to work 
2,000 miles regularly at night, even in the 
summer: while in the winter distances of 
from 3,000 to 4,000 miles were occasionally 
accomplished. 
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Mount BALMACEDA 
PATAGONIA 
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WiNTER COSTUME. 


we should call it in English, is the 
only Chilian town in Patagonia. It 
lies on a wind-swept mountain slope on the 


Pss ARENAS, or Sandy Point as 


northern side of the Straits of Magellan, about: 


midway between the Atlantic and Pacific 
Oceans. The surrounding country is some of 
the wildest in the world: its scenery is 
indescribably wonderful and depressingly 
grand. Nature has worked in her own wild 
way in the moulding of these lands, and man 
is obviously an unreckoned guest. А trip 
through the canals of Patagonia will not 
easily be forgotten. The steamers glide 
through narrow passages of glassy ink-black 
water. On either side towering above the 
ship are gaunt snow-clad mountains, broken 
here and there by great green glaciers which 
loom like giant emeralds set in frosted silver. 
The effect of a sunset on this silent white 
land is one of extreme beauty and impressive- 
ness. The awful grandeur of Nature's handi- 
work is borne home to the shivering individual 
who, silent and wondering, gazes fascinated 


[ts New 


Wireless Station 


Hilton Keith. 


at the land where man’s efforts have so far 
failed to leave their mark. 

One might be apt to think that wireless 
would be new to these wild parts. Not so 
though, for the Argentine Government have 
linked up all their settlements in Patagonia 
and in the island of Tierra del Fuego with a 
system of medium-powered stations. These 
carry on an immense amount of Government 
traffic, but at present do not handle any 
private messages. 

The Punta Arenas station recently erected 
by Marconi’s Wireless Telegraph Co., Ltd., 
for the Chilian Government is designed to 
carry out a regular service with a similar 
station now in course of erection at Puerto 
Montt. The latter station is a great dis- 
tance to the north and itself in direct 
connection with the rest of Chile by rail 
and line telegraphs. A small set is also 
installed at Punta Arenas, to deal with ship 
trafic and also possibly to open a service 
with Port Stanley in the Falkland Islands. 

Punta Arenas is the business centre of a 
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huge sheep-raising district, and enjoys the 
unique distinction of being the most southerly 
town in the world. It is also a coaling 
station for shipping plying between New 
Zealand and Europe via South America. 
Coal of an inferior quality is mined locally, 
but the greater quantity comes from 
Australia. The climate is extremely severe, 
yet all Patagonians look the picture of 
health. An all-too-well-filled cemetery tells 
of the sad fate of the weaklings. On account 
of its geographical position, the town enjoys 
almost endless daylight during the summer, 
but has to suffer long dreary hours of dark- 
ness during the winter. During this season 
the land lies deep under snow and the so- 


5 k.w. Transmitting Plant, with portion of 100 k.w. 
Condenser Bank on left. 


called summer is merely a name for part of 
the year. A summer in Patagonia would 
strike the Londoner as a very delightful 
winters day, sunny and yet with a touch 
of frost in the air. The sea varies but three 
degrees in temperature from summer to 
winter. The mountains which rise to the 
north-west of the town are snow-capped at 
all times, and an almost ceaseless wind 
sweeps down over them, chilling the sunniest 
days. 

The population is extremely cosmopolitan, 
Austrians predominating. As one picks 
one's way down muddy cobbled streets, the 
variety of languages displayed on the street 
signs is positively bewildering. It appears 
as though each storekeeper had tried to be 


different from his neighbour. Chilian law 
rules the town, yet often will a Chilian speak 
sarcastically of going from Punta Arenas 
to Chile! Until recently it was a free port, 
but since the imposition of duties on certain 
imports there has been a considerable falling 
off in trade. 

Many Englishmen live in and around 
Punta Arenas, and a well- -arranged British 
Club is the means of keeping them in close 
touch with one another. The British run a 
“Soccer” football team, and last season 
won the Municipal Cup, beating all other 
nationalities. It is interesting to note that 
out of the six members of the Marconi 
engineering staff that were engaged in the 
work on the erection of the 
station, four played regularly 
for the British team. Football 
is of necessity a summer game 
in this part of the world. 
A tennis court at the works 
of the South American Ex- 
port Co. was within easy 
distance of the station, and 
many victorious sets have 
the Marconi staff played there. 
Sunday race meetings are 
held as often as the weather 
permits, and one can while 
away one's time—and money 
—trying to “ pick winners.’ 

The site on which the 
station has been erected lies 
three miles to the. north of 
the town at Tres Puentes, 
so called on account of three 
bridges in the vicinity. The 
position has been well chosen and is 
eminently suitable for a high-power wireless 
station, being of level damp grass-covered 
ground. 

The plant is housed in a ferro-concrete 
building of generous dimensions. Steam 
heaters and fire hydrants serve every room. 
A separate store is situated a short distance 
from the main building with large oil tanks 
let into the ground beneath the floor. А 
pipe line connects these tanks with the main 
building. A comfortable and commodious 
dwelling-house is provided for the staff. 

The station includes two transmitting 
plants: one of 100 kw. and one of 5 kw. 
Four distinet aerials are necessary, two for 
radiating the two lengths of 100 kw. waves, 
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100 k.w. Motor Alternator ; 5 k.w. Transmitter ; A.C. Switchboards, etc. 


one for the reception of long waves, and the 
fourth for the five kilowatt set. All the 
aerials are of the inverted " L” type and 
directional for Puerto Montt. The wires 
are slung with porcelain insulators from 
triatics, which are supported by a system 
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of seven 250-ft. steel masts and two shorter 
leading-in masts. The aerial wires are not 
fastened to the insulators, but run through 
a small block, thus allowing an adjustment 
of the sag so that undue strain shall not take 
place during heavy gales. 


Signal Switches, Air Blasts, Transformer, etc. 
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The aerials are arranged in one or more 
loops, the open ends of which are led to 
separate porcelain leading-in insulators fixed 
through the side of the building. Each 
aerial is thus provided with two leading-in 
insulators, and current may pass from one 
to the other by traversing the loops formed 
by the aerial wires. Normally the two insu- 
lators of each aerial are joined together and 
one or other of them connected to trans- 
mitting or receiving jigger, аз the case may 
be. Should a silver frost coat the outside 
wires with a dangerously heavy load of ice, 


The Prime Mover. 270 h.p. Ou Engine, with 
Air Starting and Injection Bottles on left. 


the loop ends may be opened and current 
passed along the aerial wires to heat them 
and thaw off the ice. The aerials are then 
connected again to the wireless apparatus. 
The earth is in two semi-circles spaced 
equally on either side of the building. 
Wires are also buried below and parallel 
to the aerial, extending slightly beyond the 
end masts. The earth wires were buried in 
furrows made with a primitive ox-drawn 
plough. A somewhat singular use for so 
antiquated an article as a farmer’s plough ! 
Power is obtained from a Diesel oil engine, 
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which has three cylinders developing 270 h.p. 
at 200 r.p.m. Fuel is pumped from the oil 
storage tanks to a working tank fitted to 
feed the engine by gravity. A well and 
water tanks for the cooling system are 
situated outside the engine-room, and circu- 
lation is effected by means of an electrically 
driven pump. 

Directly coupled to the engine is a con- 
tinuous current generator, which delivers 
140 kw. at from 200 to 360 volts. Energy 
is stored in an accumulator battery of nearly 
2,000 ampére-hours capacity. The cell 
elements are burned together and contained 
in lead-lined wood boxes. 

The usual switchboard gear for charging is 
situated in the engine-room. 

Both large and small transmitting sets 
are housed in the same room and controlled 
by automatic starters from the operating- 
room, which is situated at the extreme far 
end of the building. Both alternator and 
disc discharger are driven by motors, their 
phase relation being adjustable. The auto- 


matic starter for each set controls motor, 


blowers, signal switches and spark house 
ventilators, usually collectively, but if 
desired for testing, singly. Either set can 
therefore be run up simply by moving over 
a tumbler switch in the operating-room. 

Alternating current of 220 volts at 200 
cycles is put on to four 25-kw. transformers 
as the motor speeds up. A bank of five 
25-kw. transformers is provided with arrange- 
ments for the use of any four, the fifth being 
spare. Leads connect from the transformer 
secondaries through special air core induc- 
tances to the signal switches. On depressing 
the operating key, current at 10,000 volts is 
passed through air core H.F. chokes into 
the condenser bank. The latter consists of 
416 new pattern Poldhu pots, giving а 
capacity of approximately 1-25 microfarads. 
The pots are placed in twelve groups and 
two tiers. The containers are of white 
earthenware, cast with insulating feet and 
oil sealing rims. The plates are of the 
familiar Poldhu foil type and attached to 
special screw terminals fixed in the lids. 
Copper strip connectors join each pot to the 
bus bars or its neighbour. These leads are 
run non-inductively and separated by white 
porcelain channels. 

Two wave-lengths are provided for, 5,000 
and 3,000 metres. The necessary change is 
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Long Range Receivers. 


A 36-inch radial disc discharger controls 


the condenser discharge and gives a spark 
when the condensers have received their 


maximum 


every half period at the precise moment 


The jigger 


eflected by special switchgear which alters 
the number of turns in the jigger primary, 


either one or four being used. 
primary is of the anchor ring type with 


twisted conductors to ensure uniform cur- 
rent density throughout the conductor. 


concrete 


А massive 


charge. 


spark house encloses the disc, but its work- 


; Motor-driven Wheatstone Automatic Kelay and Spark Recorder, 


with its Chokes on the wall. 


Perforator 
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ing is visible through a coloured glass 
inspection window fitted in the door, the 
interior being provided with a light and 
reflecting mirror. Copper dust is removed 
by a ventilating fan and fresh air sucked 
in from outside the building. There is 
ample room to walk around the disc and 
a light crane running inside the spark house 
facilitates its possible removal. The Н.Е. 
leads to the side electrodes are large diameter 
stranded conductors of the “elephant 
trunk" type. They pass through sound- 
proof porcelain insulated stuffing boxes. 
The disc itself is highly insulated and great 
care and ingenuity have been displayed in 
the design of many minor details in view of 
the high power it has to handle. 

Both aerials are connected to adjustable 
aerial inductances, and thence lead to a 
special switchboard. This enables either 
one or the other to be connected to the 
jigger secondary, the one not in use being 
earthed through a condenser or inductance. 
The same jigger secondary is used for both 
waves. Its coupling is adjustable whilst 
transmitting. 

À Coltano type earth gap switch dis- 
connects the transmitting aerial from the 
ground whilst receiving. This is operated by 
a send-receive switch in the operating room. 
An ammeter 1з connected across a portion 
of the earth lead with two carefully cali- 
brated shunts, which affords a means of 
comparing the energy radiated by either 
length of wave. 

The 5 kw. transmitting apparatus is almost 
exactly the same as that installed at Arica, 
Antofagasta and Coquimbo. A full des- 
cription of these sets appeared in THE 
WIRELESS WoRLp (November, 1913). The 
frequency is higher than that of the 100 
kw. set, being 360, which gives 720 sparks 
per second. 

Both sets are provided with twin marble 
panel switchboards, on which are mounted 
switches, cut-outs, voltmeters, ammeters 
and a frequency meter. A safety switch 
with lock and key is fitted in the A.C. 
primary circuit, and a test key is also 
provided for operating the signal switches 
from a point near the A.C. instruments. 

The apparatus in the receiving room 
is arranged in four groups. Automatic 
as well as manual transmission is provided 
for with either set. Perforator, motor- 
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driven Wheatstone and relay are mounted 
on a separate table. A spark recorder is 
also placed near at hand, affording a useful 
check on the operation of the Wheatstone 
and relay. А description of the working 
of a spark recorder has already appeared 
in these pages. The 5 kw. aerial is used to 
actuate the recorder. A three-way switch 
is so connected that in one position the aerial 
is connected to the 5 kw. receivers, whilst 
in the opposite position it is led to the spark 
recorder. А mid-way neutral position 
leaves the aerial disconnected from either 
instrument and only separated from the 
earth by the small gap in the earth arrestor 
terminal. 

On the main table is arranged the 100 kw. 
manual key, the long range receiving appara- 
tus and the 100 kw. remote control 
switch. The receivers are standard 
pattern and afford efficient reception over 
a large range of wave-length—1,000 to 
7,000 metres. Either crystal or valve 
or both may be used as the detector. When 
receiving a send-receive switch connects 
the receiving aerial to the receivers, opens 
the earth gap in the transmitting aerial and 
breaks the signal switch circuit. The 
reverse conditions are effected whilst trans- 
mitting. 

The 5 kw. operating key, remote control 
switch, together with short wave valve 
and magnetic receivers are conveniently 
installed at some little distance from the 
100 kw. receivers. A system of change 
switches at the far end of the table allows 
of transmission on either one or other of the 
sets either automatically or manually. 
Facilities for charginy the valve batteries 
are provided in the operating room. A 
switchboard for thawing ice off the receiving 
aerial is fitted immediately below the two 
leading-in insulators. Care has been taken 
to avoid any induction in receiving circuits, 
and the very elaborate earthing of all 
cables has been entirely successful. A 
sufficient distance between the various 
units of the receivers is also maintained, 
thus avoiding undesirable direct induction 
between  jiggers. Double windows and 
heavily silenced walls reduce extraneous 
sounds to a minimum. 

Adjacent is a land line room for despatch 
and reception of messages to and from the 
town. А retiring room for operators, an 
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office for the engineer in charge, stationary 
and electrical stores and lavatories are also 
within the main building. 

A 15-ton crane is installed to operate at 
any point within the engine room, in which 
is situated a singularly well-equipped work- 
shop, boasting power-driven lathe, drilling 
machine and grindstone. A light railway 
runs the entire length of the building along 
the passage way. This greatly facilitates 
the handling of heavy material. All wires 
are lead covered and laid in cableways 
covered with checker plating. Each wire 
is earthed at frequent intervals. The light- 
ing system is carried out with Simplex 
fittings. It is arranged to light every 
desirable point and switched to allow of 
economy in current. Porcelain insulation 
wherever practicable is an outstanding 
feature. Every machine is capable of 
withstanding the roughest treatment, and 
spares for every possible breakdown have 
been lavishly provided. A great deal of 
thought has been given to the arrangement 
of the plant, and its designers have accom- 
plished a very great number of marked 
improvements. 

As regards the erection, the work, long 
delayed, went very smoothly once it had 
got fairly started. The weather was favour- 
able, and what the labourers lacked in know- 
ledge they made up for in willingness. The 
masts had been completed many months 
before the building was ready. Their erection 
was successfully accomplished without mis- 
hap, but not without some anxious moments. 
Patagonia is not a pleasant place to have a 
steel mast depending, perhaps, on tem- 
porary guys in a gale that renders conver- 
sation an impossibility and chills one’s 
very marrow. 

The control of labour gangs from a dis- 
tance was greatly facilitated by the use of 
semaphore signalling. The value of bullocks 
for heavy work is inestimable. 

The opening of the service is eagerly 
awaited, for the land line connecting to 
Buenos Ayres leaves much to be desired, 
both in regard to accuracy and speed. 
It is satisfactory to know of the great 
grey desolate building at Tres Puentes, 
wrapped in its snowy gown of winter, yet 
blazing lights across the wild white world 
without and flashing forth its messages 
of joy and sorrow, of business and 
pleasure ! 
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OVERSEAS NOTES. 
ÅRGENTINE REPUBLIC. 

A German report on electrical matters in 
the Argentine, which appeared just before 
the outbreak of war, points out that * there 
Is à special future before wireless telegraphy 
in the Argentine, because of the costliness 
and unreliability of other means of trans- 
mitting news, particularly in the thinly 
populated districts.” The report draws 
attention to the improvement and extension 
of the telegraph lines, but, “ storms and 
floods often cause serious interruption not 
merely on branch lines, but also on main 
lines.” It is also pointed out that a 
number of German wireless telegraph sta- 
tions were installed inland in Argentine 
and Paraguay, and that “the Marconi 
Company derived considerable benefit from 
the Argentine law, which ordered wireless 
apparatus to be installed on all ships 
(including river steamers) frequenting the 
ports having fifty people on board." 

* * * 


CANADA. 

According to the Telegraph Age, the 
Canadian Government's station at Cape 
Race, N.F., is to be enlarged and improved. 
All wireless stations on the Newfoundland 
and Canadian seaboards were taken over by 
the Admiralty on the outbreak of war. Since 
that time the Cape Race Station has been 
operated to full capacity. 

* * * 
ITALY. 

The Priest Domenico Argentieri of Aquila, 
Italy, gave a demonstration in Rome 
recently with a form of portable wireless 
telegraph apparatus which, it is claimed, is 
capable of receiving messages from high-power 
stations over distances up to 1,250 miles. 

* * * 
UNITED STATES. 

At the recent convention of the Associa- 
tion of Railway Electrical Engineers, in 
Chicago, Dr. F. H. Millener, of the Union 
Pacific Railroad, described experiments in 
wireless telephone communication with mov- 
ing trains from fixed stations. He proposes 
to use as “ extended aerials ” the telegraph 
wires along the right of way, insulating them 
thoroughly and providing condenser shunts 
for the high-frequency currents around the 
telegraph keys. The transmitting equip- 
ment adopted emplovs a bank of arcs ta 
produce the high-frequency current. 
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Aerials and their Radiation 


Wavetorms. 


IX. 


By H. M. DOWSETT. 


4 | “НЕ LODGE AERIAL RESON- 
ANCE EFFECT.—The Lodge aerial 
has certain limitations. Its earth 

resonance effect is most marked when the 
aerial circuit between the two capacity areas 
is completed by the shortest lengths of con- 
necting cable. The best wave-length for 
given areas is therefore definitely fixed. 

If aerial inductance is added to increase 
the wave-length, it destroys resonance to a 
corresponding degree. If the lower capacity 
area is then dropped nearer the earth to 
make the period of the lower part of the 
aerial circuit again agree with the period of 
the top part, resonance will be restored, but 
it will not be so good as in the original case. 
This is due to phase difference existing be- 
tween the two parts of the circuit, introduced 
by balancing an inductance in the top part 
against a capacity in the bottom part. 

The radiation from the Lodge aerial is not 
of a character suitable for transmission 
over great distance. It does not send off a 
wave with a great body projected well into 
space. It parts with its energy in small 
quantities. 

These characteristics favour efficient work- 
ing over short distance and easy country, 
but they are not qualities which assist when 
there are intervening obstacles to pass over 
or through, which deflect and absorb energy 
from the wave. 

For very long wave-lengths, practical 
considerations of supporting masts and 
ground space, the difficulty of keeping low 
the ratio of diameter of capacity areas to 
height between areas—which affects the 
radiation efficiency—and also the difficulty 
of obtaining a fairly homogeneous character 
of earth over a wide area, are against its 
use. 

Yet it is an important aerial, and the 
principle of its action should alwavs be kept 
in mind. 

Conditions of resonance, for instance, may 


exist in the Marconi aerial circuit, Fig. 1, if 
the ground is favourable. 

EE represents an area of earth plates, or 
earth nets, laid on the surface of badly con- 
ducting soil. Suppose that some distance 
below the surface, under the dry top stratum, 
D, there is a water bearing stratum, W, then 
this constitutes an earth condenser below 
the aerial, which—according to its electrical 
dimensions—may have the power to assist 
or oppose the oscillations in the aerial 
circuit. 


Fig. 1. 


The South Downs may be taken as an 
example which offers typical ground of this 
character. In certain places the top stratum 
is of chalk, which covers a layer of greensand, 
and below the greensand occurs the clay. 
The dielectric constant of dry chalk and 
sand may be anything from two to five 
times that of air, and its specific resistance 
may run to a high figure. 

Or again, the earth dielectric may be a 
limestone, and the conducting stratum below 
it a wet shale. 

Even the more familiar Marconi aerial 
svstem shown in Fig. 2 may, under certain 
exceptional conditions, experience an earth 
condenser resonance effect. The plates may 
be buried in sand or gravel through 
which the rainwater percolates, its final 
level being determined by some lower 
impermeable stratum or by the natural 
saturation level of the district. 
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At some time or other the rising or falling 
of the level of the under surface water may, 
for a short period, introduce earth condenser 
resonance. Under such conditions the radia- 
tion from the aerial would be accompanied 


Fig. 2. 


by an independent wave radiation within the 
surface crust of the earth, naturally of much 
less power, and much higher damping, but of 
considerable use while it remained in exis- 
tence because of its tendency to reduce the 
spread of the aerial wave energy into the 
earth followed by its subsequent dissipation. 

Should, however, the earth condenser be 
out of resonance with the aerial circuit, it 
would exert a damping effect on the aerial 
oscillation. 

The remedy would be to destroy the con- 
denser action altogether, by driving an earth 
connection down to the bottom conducting 
layer. 

Auxiliary earths in a dry soil are useful for 
this reason, if for no other—they tend to 
destroy any possible earth condenser action, 
which only in an exceptional and infrequent 
case is likely to assist the aerial radiation. 

An interesting example in which earth 
resonance might prove helpful is afforded 
by the Bellini-Tosi directive aerial. 

This aerial is now only used in the Mar- 
coni-Bellini-Tosi system of directive recep- 
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Fig. 3. 
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tion, but some six years ago it was installed 
for directive transmission and reception 
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between Dieppe, Havre, and Barfleur, with 
good results. 

However, the characteristics of the original 
open top, triangular aerial are such that it 
sacrifices its radiative to its directive effi- 
ciency. Any improvement therefore in its 
radiative qualities might, under certain 
conditions, prove very useful. 

To introduce earth resonance, the capacity 
ABC, ADC, Fig. 3, should equal the capacity 
ABC, EE, or ADC, EE. 

Now if ABCD is an equilateral triangle 
and EE is a perfect conductor, there will be 
a constant ratio between the length BD and 
the height of BD above EE, which will give 
equal capacity between the two parts of the 
aerial and either part to earth, for any area 
of the triangle. 

To determine this ratio the apparatus 
shown in Fig. 4 was made up. 

The capacity between the two parts of the 
zinc triangle measured 1:57 by 10° тїз, 


EARTHED COPPER PLATE. 


Fig. 4. 


and the height of the base above the earth 
plate to give resonance capacity was found 
to be -43 in. This gives a ratio for a perfect 
earth of 18:1. The ratio will be larger the 
poorer the earth, and under working condi- 
tions may be quite double this. 

Now the figures available for the Dieppe 
transmission give the length of the aerial 
base line as 55 metres, and height above the 
ground as 2 metres, so that the ratio was 
21:5:1. Then the conditions appear to 
have been distinctly favourable for earth 
resonance to have assisted transmission in 
this case. This would have been at the 
expense of the directive efficiency of the 
aerial, but probablv to an extent which did 
not matter. 
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CORRESPONDENCE. 


Aerials and their Radiation Wave- 
forms. 


То the Editor of Tug WIRELESS WoRLp, 


SIR,—In reply to Dr. Erskine-Murray's 
criticisms of my article in the September 
WIRELEss WoRLD— 

My object in Fig. 2 was simply to illus- 
trate the difference in the electric intensity 
at the surfaces of two plates of unequal area, 
and in Fig. 3 to show that a section taken 
through the electric field between a wire 
and a plate, and cutting the wire along its 
length, would show more lines leaving the 
wire section than end on the plate section. 
The diagrams as drawn were quite suitable 
for illustrating these facts. Certainly the 
strain lines would be curved and not straight, 
but their actual shape does not come into 
the argument. 


In Fig. 4 the reader’s attention is directed 
to the sectional field at ABC through the 
middle of the condenser. The object of the 
diagram is to illustrate the fact that the 
intensity of the field between two inclined 
plates is inversely proportional to the dis- 
tance from B or the line where they tend to 
meet. The static field certainly on the 
accepted view should show a distortion out- 
wards at the middle of each curve; but 
again this does not affect the point the 
diagram was intended to illustrate. 


Dr. Murray states that in the kinetic case 
of an aerial inductively charged “ it is also 
known that true radiation does not begin 
until outside a sphere having а radius of 
about three-quarters of a wave-length, and 
that therefore all the ground inside this is 
in the aerial earth circuit." 


By the term “ true radiation ” is generally 
meant—radiation which hascompletely broken 
away from the aerial. This certainly cannot 
occur for a fundamental wave of an earthed 
aerial until half a wave-length has been 
generated. But radiation starts immediately 
the quarter-wave has been formed—that 18, 
when the electric energy has completed its 
flow up the aerial and can go no farther. It 
can, however, go farther in space, which it 
proceeds to do, accompanied at the same 
time by a flow down or breaking away from 
the aerial. 


At a quarter-wave distance along the 
earth the difference in phase between 
magnetic field and electric field practically 
disappears so that the wave-front then 
assumes its final character. One can, there- 
fore, quite legitimately represent the earth 
kinetic field for a quarter-wave in the aerial 
extending for a radius equal to the length of 
the aerial, as I have done, if for simplicity 
the aerial is supposed to have negligible 
capacity. | | 

Zenneck’s diagram—No. 12 in my article— 
showing a quarter-wave kinetic field, and 
Fleming’s diagram of a static field before 
spark discharge, are of the same order. 
Abraham’s equations for the field of a linear 
oscillator, which are applicable to a vertical 
wire aerial—as Dr. Murray must be aware— 
allow one to calculate such a field right up 
to the surface of the oscillator. This is 
illustrated in the well-known diagrams 
drawn by F. Hack. 

Perhaps Dr. 


Murray has in 
his mind the 
theory of the 
Hertz oscilla- 
tor, which is 
only expected 
to be valid 
outside a sphere 
of small but 
definite radius 
round the oscil- 
lator. But this 
is a limitation 
of the theory 
only and has 
nothing to do 
with the region 
at which radia- 
tion begins. 
Concerning the nature of the static field 
at a great distance from the aerial, the argu- 
ments against my view advanced by Dr. 
Murray are not so strong as they would at 
first sight appear. For instance, assuming 
the aerial to have an appreciable capacity, 
the strain lines above the aerial would follow 
the contour of those which start from the 
aerial, and would bend down to it as shown 
in Fig. 1, but they would not be attached to 
it. Again, the suggestion that there may 
be a charged region in the space immediately 
above the aerial, linked by strain lines with 
an oppositely charged region on the earth, 
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Fig. 1. 
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is not so incredible when one remembers 
that it is not the surface of the conductor 
which is the truly essential factor in the 
aerial earth condenser, but the surface of 
the dielectric in touch with the conductor. 
The charge which is said to be taken by the 
aerial is actually held bv the dielectric ; and 
this refers more particularly to the diclectric 
immediately above the end of the aerial 
where the thickness to which this effect 
permeates is greatest. 

A static - charged 
aerial must actually 
have a small space of 
dielectric above it, 
from which strain lines 
originate andstretch to 
the earth, lines which 
are not in touch with 
the aerial, Fig. 2. How- 
ever, to assume that 
this effect extends to 
any considerable dis- 
tance beyond the end 
of the aerial is a very 
different matter, and 
the total weight of 
evidence no doubt is against it. 

There remains Dr. Murray's theory, which 
he states has the support of Sir Oliver Lodge, 
that the initial wave sent off by Plain Aerial 
has an enormous length, a length determined 
by the interval between charge and dis- 
charge. There are no grounds to justify 
such a view. 

The strain lines may go on expanding to 
infinity if necessary, but that by itself will 
add nothing to the capacity of the aerial 
earth system ; and if there is no increase of 
capacity there is no increase of wave-length. 
Capacity is determined bv the ground area 
covered divided by the mean length of the 
strain lines. Both factors will increase in 
the same proportion, and therefore the 
capacity will remain the same. 


FIELD AT ANO OF Tute NIRE 
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1 do not suppose Dr. Murray will say that 
a further increase in capacity may be 


THE WIRELESS \WORLD 


expected .between the two plates, AB and 
CD, Fig. 3, after they have reached the same 
potential difference at all points, due to 
further expansion of the lines of strain ; but 
he does say that if the plate, CD, is extended 
indefinitely, then the strain lines will expand 
indefinitely to cover it, and in doing so the 
capacity will increase indefinitely. 

This is a question which can be settled by 
test. The following table shows the varia- 
tion of capacity with increase of area of the 
plate, EF, the area of the plate, AB, remain- 
ing constant. In order to get measurable 
values a glass dielectric was used between 
AB and EF. 

It will be seen that the capacity tends to 
reach a constant value which is about 
2} times the capacity given by plates of 
equal area. 


AB Capacity 
Sq. inches | Sq. inches Mfds. 
2 2 3:08 x 107^ 
2 3 | $42x10— 
2 4 3:87 x10-^ 
2 6 6:73 x 10-* 
2 9 684 x 10-? 
2 6:84 x 10: * 


12 


Thicknees AC=}-in. window glass. 

A reference to Fig. 3, again, makes the 
reason for this increase clear. The strain 
lines from the top of AB have been shortened 
by the extension of CD to EF. This has 
caused a rearrangement of the density of 
the lines and an increase in the total 
capacity. This is the only cause tending 
to increase the capacity by extending EF. 
There comes a time when any further exten- 
sion of EF affects only the weakest field of 
the condenser so that the increase in capacity 
becomes neghgible. 

In the case of a static-charged aerial there 
is no gradual shortening of the lines in this 
manner to put up the capacity. The earth 
is always in position and the lines can only 
expand along it, increasing in length as they 
go. There is, therefore, no increase in 
capacity to be expected above what can be 
measured by a high-frequency charge.— 


Yours, etc., Н. M. Dowskrr. 
Chelmsford, 


December 4th. 
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[Under this heading we pro о publish each month communications from our readers dealing with general 
жшн matters of various kin plication to wireless tolegraphy, and we would welcome criticisms, remarks 
questions relating to the matter cables under this heading. We do not hold ourselves responsible for the opinions 


and statements of our contributore.) 


Notes on Oil Engines. 


T occasionally happens the man in 
[= аб ап out-of-the-way station 

encounters little difficulties in engine 
management which could be easily over- 
come by one having special experience in 
such matters. These notes are prepared 
_ with a view of helping the engineer in charge 
to attain smooth running and easy manipu- 
lation with internal combustion engines. It 
would be impossible to compress all the 
special features of various engines into one 
article, and it is perhaps better to refer to 
one well-known type, although the remarks 
will have a general bearing on all types of 
oil engines. As many of our readers are 
interested in the “Gardner” engines we 
will take that make of engine as a basis 
for our principal remarks. 


Fuels. 


Many fuels suitable for use with internal 
combustion engines are of a special nature, 
while others may be broadly classified 
together, and can be used in the same engine 
with little or no modification. To begin 
with the lighter fuels, generally called spirit 
by manufacturers, and known under various 
terms by users, such as petrol, essence, 
gasoline, benzine, and, in certain parts of 
the world, naphtha. These may be broadly 
classified as fuels which will give off inflam- 
mable vapours at ordinary temperatures 
without heating, and engines for use with 
such fuels are usually constructed with a 
carburettor, although, in some instances, a 
fuel feeder and atomiser are used in place of 
the carburettor. Engines using such fuels 


are, comparatively speaking, easy to build. 
and conform in general principle to that of 
the ordinary gas engine, except that for 
general convenience and safety, electrical 
ignition is usually employed. The next 
heavier fuel is ordinary petroleum, or kero- 
sine as it is called in many places, and fre- 
quently paraffin oil. The specific gravity 
of this fuel is about 0:8-0-825, and the 
flash-point anything from about 75° F. up 
to nearly 200° F., according to the amount 
of purification it has received. It will be 
obvious that the more dangerous or volatile 
types of petroleum are best suited for use 
in engines, and that highly-refined oils have 
many of the useful constituents taken from 
them, from the engine standpoint. What- 
ever petroleum is used, it is a known fact 
among manufacturers that it must be heated 
in order to produce the correct vaporisation, 
and, furthermore, that the margin of correct 
heating or of overheating is a remarkably 
small one. This causes trouble to the user 
and the manufacturer of an oil engine, 
especially if the vaporisation of the fuel 
is effected by the heat of the exhaust, as if 
the arrangement is such that correct 
vaporising heat 15 attained when running 
at full load there will be insufficient heat 
units passed to the vaporiser when running 
light or at a medium load, and conversely 
if correct at a medium load overheating will 
take place when the engine is developing 
all its power. For this reason certain 
types of the " Gardner " engine have been 
fitted with vaporising burners, thereby 
rendering them capable of greater elasticity 
of load than is possible by any other means. 
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The essential feature of a good fuel is free- 
dom from tar or similar constituents. 
There are plenty of suitable and good oils 
to be obtained in all parts of the world, but 
unfortunately sellers have so many different 
names registered as brands that it 1s difficult 
to give more definite information than the 
specific gravity and flash-point. 

Next in the list of fuels comes the 
intermediate or solar oils. These are really 
heavy kerosine, and occupy а position 
between the crude oil and the kerosine. 
Lastly, there is the crude or residual oil, 
which is a really heavy, practically unre- 
fined article, varying considerably in its 
density and general composition, according 
to the locality and the wells from which it 
is obtained. 

In case there are some whose interests 
are in gas engines we may conclude by 
mentioning ordinary town's gas, which 1s 
of very varying composition and heat 
value, but is usually capable of giving 
power in an engine without any serious 
modification to the valves or ignition. The 
poorer gases, generally called suction or 
furnace gas, are developed specially in a 
small plant by the user, the more frequent 
fuels being non-tarry anthracite coal or 
charcoal. In some cases coke is used, and, 
under suitable conditions, practically any 
material which will burn and produce gas 
can be employed to generate power if a 
suitable gas-producing equipment is in- 
stalled. It would, however, be futile to 
endeavour to use a generator made for 
anthracite coal with the husks of coconuts 
or clippings from vines: a quite special 
plant would be necessary for such fuels. 

Without entering into any details as to 
the chemical composition of the gases, we 
may say that similar generators will serve 
for anthracite, charcoal or coke, but for the 
two latter fuels a size larger equipment 
would be necessary in order to match the 
power produced from anthracite. Where 
hard charcoal of good quality can be 
obtained it is almost an ideal fuel. 


Alcohol Fuel. 


Contrary to expectations the alcohol 
engine is not generally classified amongst 
those using spirit, for which reason its con- 
structional details and system of operation 
partake more nearly of the oil engine than 
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of the spirit. Manufacturers of alcohol 
engines distinguish them under their correct 
title. It may not be generally known that 
this fuel is almost ideal for an internal 
combustion engine; it can be produced 
cheaply, and the main obstacles to its more 
extensive use are the possible misapplication 
of the fuel as an intoxicant, difficulties with 
excise authorities, and a certain amount of 
trouble in producing an alcohol that is un- 
drinkable, but unimpaired for engine use. 
The chief diluent of alcohol is water, and 
as but little water can be used with advan- 
tage in an engine it 1s advisable to have the 
spirit as near proof as possible ; 90° is quite 
a satisfactory fuel, and although much 
weaker spirits can be accommodated they 
are more troublesome in getting rid of the 
watery vapour advantageously before use 
in the cylinder. It is necessary the manu- 
facturer should know if alcohol is to be used 
as & fuel in the engine, and also have some 
idea of the quality of the spirit. It is not, 
however, impossible to construct an engine 
which will use as an alternative one of the 
petroleum spirits, although such a com- 
promise does not tend to the best and most 
economical use of the respective fuels. 

Possibly the next useful classification 15 
that of the engines themselves, and in case 
there are any readers who wish for the 
information we will briefly describe the 
various types and their special peculiarities 
in our next issue. 


Melbourne radio station is now trans- 
mitting time signals, in accordance with the 
scheme approved by the International 
Time Commission of Paris, at the hours of 
noon and midnight, Melbourne time— 
which is ten hours ahead of Greenwich 
mean time. Full particulars of the manner 
in which these time signals are emitted 
will be found on pages 557-560 of the “ Year 
Book of Wireless Telegraphy and Telephony" 
for 1914. 


The Marconi Wireless Telegraph Company 
of America have recently supplied to the 
United States Army Transport Service 
three 5 kw. quenched spark gap sets, to be 
installed on the Government transports 
Logan, Sherman and Sheridan. 
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“ The operator seemed to be able to get any ship except the one he wanted” (p. 635). * 


ITH one foot thrust into an angle 

\ № to brace himself against the 

motion of the ship, the twin 
telephone-receivers about his head, and one 
hand on the transmitting key, while the 
other hovered over screws and armatures, 
the young wireless operator was trying to 
get into tune. He had had the pitch, but 
had either lost it again, or else something 
had gone wrong on the ship from which 
that single urgent call had come. The pear- 
shaped incandescent made cavernous 
shadows under his anxiously-drawn brows ; 
it shone harshly on dials and switchboards, 
on bells and coils, and milled screws and 
tubes; and the whole white-painted room 
now heeled slowly over this way, and then 
steeved as violently back the other, as the 
liner rolled to the storm. 

The operator seemed to be able to get any 
ship except the one he wanted. As a 
keyed-up violin string answers to tension 
after tension, or as if a shell held to the ear 
should sing, not one Song of the Sea, but a 
multitude, so he fluctuated through level 
after level of the diapason of messages that 
the installation successively picked up. 
They were comically various, had the young 
operator's face not been so ghastly anxious 
and set. “ Merry Christmas . . . the Doric 
. .. buy Erie Railroads . . . Merry Christ- 


mas ... overland from Marseilles . . . clos- 
ing price copper .. . Good-night ... Merry 


Christmas "—the night hummed with mes- 
sages as a telephone exchange hums; and 
many decks overhead, and many scores of 
feet above that again, his own antenne 
described vast loops and arcs in the wintry 
sky, and from time to time spoke with a 
roar that gashed the night. 

But of all the confusion of intercourse 
about him, what followed is a conference that 
the young wireless operator did not hear. 

The spirits of the Special Committee on 
Ethereal Traffic and Right of Way were 
holding an Extraordinary General Meeting. 
They .were holding it because the nuisance 
had finally become intolerable. Mortal 
messages tore great rents through space with 
such a reckless disregard of the Ethereal 
Regulations that not a ghost among them 
was safe. A spectre would be going peace- 
fuly about his haunting; there would 
come one of these radio-telegraphic blasts ; 
and lo, his essence would be shattered into 
fragments, which could only be reassembled 
after the hideous racket had passed away. 

And by haunting they meant, not merely 
the old-fashioned terrorising by means of 
white sheets and clanking fetters, nor yet 
only the more modern forms of intimidation 
that are independent of the stroke of mid. 
night and the crowing of the first cock, but 
also benigner sugzestions—their gentle 
promptings to the poets of the world, their 
whispered inspirations to its painters, their 
care for the integrity of letters, their impulses 
to kindliness, their spurs-to bravery, and, in 
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Short, any other noble urging that earth- 
dwellers know, who give their strength and 
labour for the unprofitable things they 
believe without ever having seen them. 

A venerable spirit with a faint aura of 
silver beard still clinging about him spoke. 

“ I think we are agreed something must 
be done," he said. '' Even now one of the 
most amiable junior ghosts of my acquain- 
tance, on his way with a motif to a poor, 
tired musician, was radio'd into flinders, 
and though his own essence is not perman- 
ently harmed, his inspiration was shocked 
quite out of him, and may never be recovered 
agaln." 

"That is so," another bore witness. “I 
happened to be projecting myself not far 
from this spot, and saw the whole occurrence 
—poor fellow, he had no chance whatever to 
escape. It was one of these ‘ directive ' mes- 
sages, as they call them, and no ghost of his 
grade could have stood up for a moment 
against it." 

“ But it is the universal messages, sent 
out equally in all directions, that are the 
most serious menace to our state," another 
urged. 

" Quite so. We have a chance of getting 
out of the way of the directive ones, but the 
others leave us no escape." 

" Look! there goes one now,” said another 
suddenly pointing ; * luckily it’s far enough 
away. 

There was an indignant clamour. 

" Vandals!“ " Huns! " * Hooligans!” 
" Shame!" 

Then a female spirit spoke. 1t was known 
that she owed her condition to а motor 
accident on earth. 

"] remember a name the grosser ones 
used to have for those who exceeded the 
speed limit in their motor-cars. They were 
called road-hogs. In the same way the 
creators of these disturbances ought to be 
called ether-hogs." 

There was applause at this, which the 
voung wireless operator, still seeking his 
pitch, mistook for the general radio-commo- 
tion about him. 

" Yes," the female spirit. went on (she 
had always been a little garrulous under 
encouragement), " L was afflicted with deaf- 
ness, and in that horrible instrument they 
call an Insurance Policy I had to pay an 
extra premium on that account ; dear, dear, 
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the number of times my heart jumped into 
my mouth as their cars whizzed Ьу!” 

But at this point two attendant spirits, 
whose office it was, gently, but firmly, 
“ damped ” her, that is, merged into her and 
rarefied her astral coherence; they had 
heard her story many, many times before. 
The deliberations continued. 

Punitive measures were resolved upon. 
With that the question arose, of whom were 
they to make an example ? 

“ Take a survey," said the spirit with the 
aura silver beard; and a messenger was 
gone, and immediately came back again, 
with the tidings that at that very moment 
a young operator, in an admirably susceptible 
condition of nerves, was seeking to compass 
a further outrage. 

*" Good," said the venerable one, dismis- 
sing his minion again. “ We have now to 
decide who shall haunt him. The Chair 
invites suggestions." 

Now the selection of a haunter is always a 
matter for careful thought. Not every ghost 
can haunt everybody. Indeed, the superior 
attenuations have often difficulty in mani- 
festing themselves at all, so that in practice 
a duller spirit becomes their deputy. Thus 
it is only the less ghostly ghosts we of earth 
know, those barely yet weaned from the 
breast of the world, and that is the weakness 
of haunting from the ghostly point of view. 
The perfect message must go through the 
imperfect channel. The great ghosts may 
plan, but the coarser ones execute. 

But as this is not unknown on earth also, 
we need hardly dwell on it. 

Now the Committee had no more redoubt- 
able haunter in certain respects than it had 
in the spirit of an old Scottish engineer, who 
had suffered translation in the middle days 
of steam. True, they had to watch him 
rather carefully, for he had more than once 
been suspected of having earthly hankerings 
and regrets; but that, a demerit in one 
sense, meant added haunting-effcacy in 
another, and no less a spirit than Vander- 
decken himself had recommended him for a 
certain class of seafaring commission. He 
was bidden to appear, and his errand was 
explained to him. 

" You understand," they said a little 
severely when all had been made clear. 
* Your instructions are definite, remember, 
and you are not to exceed them." 


“ Ay, ay, sir, said the blunt ghost. 
“ I kenned sail, and I kenned steam, and I 
ha’ sairved on a cable ship. Ye canna dae 
better than leave a’ tae me." There was the 
ring, at any rate, of sincere intention in his 
tone, and they were satisfied. 

" Very well," said the presiding spirit. 
*" You know where to find him. Be oft." 

“ Ау, ay, sir; dinna fash yersel’. ГЇ 
gi'e the laddie a twisting ! " 

But at that moment a terrific blast from 
the Cape Cod station scattered the meeting 


echo 
Pc 
Lar 


х9, 


moa 
ZATA 


x FrN : 
à "V 7 DES 


» EA 94 


THE WIRELESS WORLD 


637 


try—shove that Merry Christmas fool out— 
В-а-1-п. . .. No, but I think—I say I 
think—she said so—perhaps she can't 
transmit any more . . ." 

Dot, dash—dot, dash—dot, dash—. 

Again he was running up and down the 
gamut, seeking the ship that had given him 
that flickering uncertain message and then 
—silence. 

A ship on fire—somewhere—— 

He was almost certain she had said she 
was on fire——— 


b. SEE 


The Spirits of the Special Committee on Ethereal Traffic and Right of Way were holding 
an extraordinarylmeeting ” (p. 635). 


as if it had been blown from the muzzle of 
a gun. 

And you are to understand that the fore- 
going took no time at all, as earthly time is 
reckoned. 

" Oh, get out of my way, you fool! I 
want the ship that called me five minutes 
ago—the Bainbridge. Has she called you ? 
.. . Oh, Lord, here's another lunatic— 
wants to know who's won the prize-fight ! 
Are you the Bainbridge? Then buzz off! 
. . . You there; have you had a call from 
the Bainbridge? Yes, five minutes ago; I 
think she said she was on fire, but Pm not 
sure. aud I can't get her note again! You 


And perhaps she could no longer trans- 
mit 

Anyway, half a dozen ships were trying 
for her now. 

It was at this moment, when the whole 
stormy night throbbed with calls for the 
Bainbridge, that the ghost came to make an 
example of the young wireless operator for 
the warning of Ethereal Trespassers at large. 

Indeed, the ships were making an abomin- 
able racket. The Morse tore from the 
antenne through the void, and if a homeless 
spectre missed one annihilating wave-length 
he encountered another. They raged. What 
was the good of their being the Great 
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Majority, if they were to be bullied by а 
mortal minority with these devastating 
devices at its command ? 

Even as that ghostly avenger, in a state of 
Imminent precipitation, hung about the 
rocking operating-room, he felt himself 
racked by disintegrating thrills. The young 
operator’s fingers were on the transmitting 
key again. 

“ Can't you get the Bainbridge ? 
for God’s sake. . . . Are you there ? 
ing come through yet ? . . . Doric. 
you couple? . . ." 

Lurch, heave; crest, trough ; a cant to 
port, an angle of forty-five degrees to star- 
board; on the vessel drove, with the an- 
tenne high overhead describing those dizzy 
loops and circles and rending the night with 
the sputtering Morse. 

Dot, dash—dot, dash—dot, dash— 

But already that old ghost, who in his 
day had known sail and steam and had served 
on a cable ship, had hesitated even on the 
brink of manifestation. He knew that he 
was only a low-grade ghost, charged rather 
than trusted with an errand, and their own 
evident mistrust of him was not a thing 
greatly to strengthen his allegiance to them. 
He began to remember his bones and blood, 
and his past earthly passion for his job. Не 
had been a fine engineer, abreast of all the 
knowledge of his day, and what he now saw 
puzzled him exceedingly. 

He told himself all the things that we 
mere mortals tell ourselves when we want 
to persuade ourselves that our inclinations 
and our consciences are one and the same 
thing 

And in the meantime he was peering and 
prying about a little moving band of wires 
that passed round two wooden pullevs 
geared to a sort of clock, with certain coils 
of wire and a couple of horse-shoe magnets, 
the whole attached to the telephone clasped 
about the young ether-hog's head. He was 
tingling to know what the thing was for. 

It was, of course, the detector, the instru- 
ment vital ear. 

Then the young man's finger began to tap 
cn the transmitter key again. 

“ Doric . . . Anything yet ? . . . You're 
the Imperator? . . . Are you calling the 
Bainbridge ? ” 

Now the ghost, who could not. make head 
or tail of the detector, nevertheless knew 
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Morse ; and though it had not yet occurred 
to him to squeeze himself in between the 
operator's ears and the telephone receiver, 
he read the transmitted message. Also he 
saw the young man’s strained and sweating 
face. He wanted some ship—the Bain- 
bridge; from the corrugations of his brows, 
a grid in the glare of the incandescent and the 
glassy set of his eyes, he wanted her badly ; 
and so apparently did those other ships 
whose mysterious apparatus harrowed the 
fields of ether with long and short —. 

Moreover, on board a ship again that 
wistful old ghost felt himself at home—or 
would do so could he but grasp the operation 
of that tapping key, of that air-wire that 
barked and oscillated overhead, and of that 
slowly-moving, endless band that passed 
over the magnets and was attached to the 
receivers about the young ether-hog's ears. 

Whatever they thought of him who had 
sent him, he had been a person of no small 
account on earth, and a highly-skilled 
mechanic into the bargain. 

Suddenly he found himself in temptation's 
grip. He didn't want to haunt this young 
man. 1f he did, something might go wrong 
with that unknown instrument, and then 
they might not get this ship they were 
hunting through the night. 

And if he could only ascertain why they 
wanted her so badly, it would be the simplest 
thing in space for a ghost to find her. 

Then, as he nosed about the detector, it 
occurred to him to insinuate a portion of his 
imponderable fabric between the receiver 
and the young man's ear. 

The next moment he had started re- 
siliently back again, as like pole repels like 
pole of the swinging needle. He was trem- 
bling as no radio- -message had ever set him 
tre mbling vet. 

Fire! A ship on fire ! 

That was why these friendly young engi- 
neers and operators were blowing a lot of 
silly ghosts to smithereens ! 

The Bainbridge on fire ! 

What did all the ghosts of the universe 
matter if a ship was on fire ? 

That faithless emissary did not hesitate 
for an instant. The ghostly Council might 
cast him out if they liked; he didn't care ; 
they should be hogged till doomsday if, 
on all the seas of the world, a single ship 
was on fire! А ship on fire? He had once 
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seen a ship on fire, and didn't want, even as a 
ghost, to see another. 

Even while you have been reading this 
he was off to find the Bainbridge. 

Of course, he hadn't really to go anywhere 
to find her at all. Low-class and ill-con- 
ditioned ghost as he was, he still had that 
property of ubiquity. An instantaneous 
double change in his own tension and he was 
there and back again, with the Bainbridge's 
bearings, her course, and the knowledge 
that it was still not too late. The operator 
was listening in an agony into the twin 
receivers ; a thrill of thankfulness passed 
through the ghost that he had not forgotten 
the Morse he had learned on the cable-ship. 
Swiftly he precipitated himself into a point 
of action on the transmitter key. 

Long, short—long, short—long, short— 

The operator heard. He started up as 
if he had been hogged himself. His eyes 
were staring, his mouth horribly open. 
What was the matter with his instrument ? 

Long, short—long, short—long, short— 

It was not in the telephone. The young 
man's eyes fell on his own transmitter key. 
It was clicking up and down. He read out 
Bainbridge,” and a bearing, and of course 
his instrument was spelling it out to the 
others. 
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Feverishly he grabbed the telephone. 

Already the Doric was acknowledging. 
So was the Imperator. 

He had sent no message— 

Yet, though it made him a little sick to 
think of it, he would let it stand. If one 
ship was fooled, all would be fooled. At 
any rate, he did not think he had dreamed 
that first call, that first horrifying call of 
" Bainbridge—fire ! " 

He sprang to the tube and called up the 
bridge. 

They picked them up from the Bain- 
bridge's boats towards the middle of Christ- 
mas morning; but that unrepentant old 
seafaring spectre, returning whence he had 
come, gave little satisfaction to his superiors. 
Against all their bullying he was proof; 
he merely repeated doggedly over and over 
again, ‘ The laddie's nairves о’ steel. Ower 
and ower again I manifested mysel' tae 
him, but it made na mair impression on him 
than if Га tried to ha'nt Saturn oot о’ his 
Rings. It’s my opeenion that being a 
ghaistie isna what it was. They hae ower 
mony new-fangled improvements in these 
days." 

But his spectral heart was secretly sad, 
because he had not been able to make head 
or tail of the detector. 
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НЕКЕ is а paragraph in the Post- 
| master-General’s Report (to which 
reference is also made on another 
page) dealing with the new wireless station 
in Scotland, for the purpose of maintain- 
ing communication between towns in the 
north of England and Scotland. This 
new station will also be available for com- 
munication with ships at sea, and at a subse- 
quent stage it is possible it may be used 
for the transmission of telegrams to and 
from places on the Continent. But perhaps 
the unique feature of the station at this 
moment is that it will demonstrate the 
practicability of wireless telegraphy for 
inland communication and possibly fore- 
shadow developments in this respect in 
this country and elsewhere. 

One other feature of the section in the 
Postmaster-General’s Report dealing with 
wireless telegraphy is the appreciable in- 
crease in the number of amateur stations. 
During the year 1,111 new licences, cover- 
ing 1,195 stations, were granted in the 
United Kingdom, under the Wireless Tele- 
graphy Act, for the purpose of experiments 
or the reception of time signals, while 90 
licences for experimental stations were 
cancelled or expired. In 41 cases permission 
to conduct temporary experiments was 
given by letter. On March 31st last there 
were in existence 1,963 licences for this 
purpose, as compared with 942 on March 
3186, 1913. The rapid increase in the num- 
ber of applications is responsible for the 
introduction of new conditions during the 
year, with the view to ensure that licences 
to conduct experiments should only be 
issued to persons having the necessary 
scientific qualifications. We understand 
that an inter-departmental committee has 
now been appointed to consider the con- 
ditions which should be applied to such 


licences in the future. 


Already we have urged in these pages 
that it is to the interest of wireless tele- 
graphy that amateurs and prospective 
students should not consider that the prac- 
tical use of wireless telegraphy is & sine qua 
non of wireless efficiency. If we may speak 
in the terms of a physician, it seems to us 
that on this matter the public pulse is 
erratic, the promulgation of law prohibiting 
the actual sending of messages has unsettled 
them, and even if they had not abandoned 
their plans, interest in them is at a very low 
ebb. Such an attitude seems to us somewhat 
unreasonable, inasmuch as none of the leading 
spirits in the wireless movement have given 
the remotest evidence that they themselves 
are slackening in their work. On the con- 
trary, Dr. Fleming continues his lectures 
on wireless telegraphy at University College, 
all the colleges and schools devoted to this 
subject throughout the United Kingdom are 
holding classes as usual, the Wireless Society 
of London continues its session unperturbed, 
as do also most of the societies in the 
suburbs and counties. It seems to us that 
the chief delinquents are the beginners, and 
those who are not sufficiently well acquainted 
with the whole scope of this great subject 
and think that when they cannot use their 
antennæ and detectors they have lost all 
that is worth while following up. 


* * * 


Again we urge these despondent ones to 
take heart of grace. There is a tremendous 
amount of theory and preliminary practice 
work which has to be done before even the 
preliminary stages of efficiency are reached. 
Everything points to the fact that as soon 
as this war 1s concluded the use of wireless 
telegraphy will increase by leaps and bounds. 
A forecast of one particular aspect of this 
work will show this; maritime enterprise— 
and by enterprise we mean development— 
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is now, to some degree, checked, but the 
shipping world is anticipating the capture 
of much of the German trade. Think what 
that means as regards the augmentation of 
our present mercantile fleets. 

Then again it will be necessary that all 
vessels be equipped with wireless telegraphy, 
and the demand for operators will be greater 
than it has ever been before. To those men 
who have prepared themselves to take up 
this profession, Opportunity will be bountiful, 
but it will be no good waiting for the day. 
Success comes to those who have anticipated 
Success, who go to meet Fortune and do not 
rest like Micawber of ancient fame “ waiting 
for something to turn up." We hope that 
what we have said will encourage many who 
have a taste for maritime life and a leaning 
to wireless telegraphy to consider well the 
advantages offered to the wireless operator, 
and, after considerition, if they decide to 
take up the work, to take immediate steps 
towards efficiency. 

* * * 

The censorship restrictions on commercial 
telegrams which were imposed оп the out- 
break of war have now been relaxed to the 
extent of permitting the use of code in 
telegrams exchanged between the United 
Kingdom, on the one hand, and British 
Possessions and allied or neutral countries 
outside Europe, on the other. The latest. 
regulations came into operation on Decem- 
ber 14th, and authorised the following codes : 
A.B.C. Code, 5th edition: Western Union 
Code; Scott's Code, 10th edition; Lieber's 
Code; Bentley's Complete Phrase Code (not 
including the separate mining and oil 
supplements) ; Broomhall's Imperial Combi- 
nation Code (not including the special rubber 
edition) ; Meyer's Atlantic Cotton Code, 39th 
edition. Neither private supplements nor 
the numerical equivalents of the phrases in 
published codes are admissible. It should 
he specially remembered that groups or 
series of numbers and similar expressions 
(e.g., prices of stocks) are not necessarily 
admissible because they appear in code. If 
the decode would not have passed the 
Censors, neither will the coded message be 
passed. 

All messages in code have to be passed bv 
the Censors in the same manner as telegrams 
in plain language. In the case of wireless 
telegrams, special arrangements have been 
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made which will reduce delay to à minimum, 
but the public can help to expedite the 
transmission of telegrams by attaching a 
translation of each coded message to the 
telegraph form. 


* * ж 


So important а factor in business із tele- 
graphy that the annual cost of cabling 
represents a large portion of the expenditure 
of a business house. By making use of the 
wireless service and conducting their trans- 
atlantic telegraphic correspondence by means 
of marconigrams firms can appreciably 
reduce their telegraph bills—a reduction 
which, in the case of the North American 
Continent, is no less than 834 per cent. 
of the cost of cabling. For instance, the 
wireless rates to New York, Montreal, etc., 
are: Ordinary marconigrams, 8d. per word ; 
deferred, 4d. per word ; night letters, 2s. 6d. 
for 13 words, each additional word 2d. ; 
week-end letters, 4s. for 25 words, each 
additional word 2d. 


* * * 


The position of electrical engineering in 
the world's social organisation formed the 
subject of the inaugural address delivered by 
Dr. A. H. Railing before the Birmingham 
section of the Institution of Electrical 
Engineers. This address marked a depar- 
ture from the beaten track which was по 
less welcome than it was striking. Taking 
the broadest. view of human society and its 
environment from the dawn of history to 
the present day, Dr. Railing endeavours to 
trace the progress of civilisation from Из 
rudimentary beginning and to show that 
electrical engineering, by virtue of its 
unique characteristics, sets the crown upon 
the work. It may be asked: In how far 
has electrical engineering already contributed 
to human development by, shall we say, 
improving human progress and efficiency ? 
It could only be a power for civilisation if it 
increased mankind's efficiency. by making 
better use of matter and of available energv, 
bv increasing the space that could be 
inhabited by man, by increasing the physical 
or mental power of each individual, and by 
increasing the efficiency of human society. 
That the influence of electrical engineering 
has been effective in these directions, un- 
consciously perhaps, has for long been 
common knowledge. 
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Maritime Wireless Telegraphy 


O those who harp on the good old 
| days and lament over the decadence 
of the manhood of England the 
events of the last few months must come as 
a series of shocks. Enough heroism and 
daring has been displayed on the battlefield 
and on the high seas to show that England’s 
heritage has not passed away and her sons 
can perform as great feats of daring and 
courage as did their sires of old. Already 
reports have appeared in these pages of great 
deeds done in naval warfare and of death 
faced bravely for the nation’s honour, but 
on this occasion it is ours to chronicle one of 
the most remarkable stories of daring 
crowned with complete success that has yet 
been placed before the public. We refer 
to the dash made by Captain Kinneir, of the 
ss. Ortega, through an uncharted strait in 
order to escape from the clutches of a Ger- 
man cruiser and bring 300 French reservists 
safely to France. 

To preface the actual story of the chase 
the following details of the Ortega should be 
mentioned. She belongs to the Pacific 
Steam Navigation Company, and her task 
was to take the French reservists on board at 
Valparaiso and convey them home. She 18 
a twin-screw steamer of 7,970 tons burden, 
and is fitted both with Marconi wireless and 
with submarine signalling apparatus. As 
regards her wireless she carries two operators 
so that a continuous watch is kept on hoard. 
This is necessarv, as besides being a passen- 
ger vessel, she also carries Royal Mails. 

She was in the neighbourhood of Punta 
Arenas at the time war broke out, but it 
was not till August 7th that the declaration 
of hostilities had anv effect on her procedure ; 
on that date, however, the captain gave 
instructions to the wireless operators, 
Murphy and Wellington, that they were not 
to make unnecessary communications and 
were not to give to passing vessels any 
information regarding the steamer. 

On August 14th the Orteqa. arrived at 
Valparaiso, and there she took on board the 
300 French reservists. But before this she 
was aware that German warships were in 
the neighbourhood and that considerable 
activitv prevailed in wireless communication. 


More than once one or the other of the 
operators overheard communications passing 
between the station on a German warship 
and another station, and on every such 
occasion a report was immediately sent to 
the captain. Nothing further happened till 
August 21st, when the Ortega left Valparaiso 
for (destination unknown), which 
marked the commencement of one of the 
most adventurous travels in the records of 
the sea. The injunction of Captain Kinneir 
that no wireless messages should be trans- 
mitted without his special sanction was faith- 
fully carried out, and the precaution was 
very necessary. Nearly every day one or 
another vessel sent wireless “ feelers ” to trv, 
if possible, to locate the Ortega, but as that 
vessel made no declaration of her where- 
abouts all such efforts were unsuccessful. 
Shortly after the Ortega left Antofagasta it 
was apparent by the number of battleship 
calls received in the 'phone that they were in 
& dangerous zone, so that secrecy was of 
tantamount importance. On September 17th 
Coronel was left and the vessel headed for 
Punta Arenas. Nothing happened that day, 
but on September 19th Murphy, the chief 
operator, heard someone sending а message 
in code whose spark sounded like that of a 
battleship. It was very strong. Towards the 
end of the message the transmitting station 
gave “ O.K., Mr. . Dritte Gruppe," this 
referring presumably to the third group of 
code letters with which the sender was 
working. The captain was immediately 
informed of this German communication, 
and Murphy was able to reckon by the 
strength of the signals that the battleship 
was within twenty miles. Ten minutes later 
another German code message was received, 
and the signals were louder stil. Three- 
quarters of an hour later a German battle- 
ship was seen bearing down on the Ortega. 
She was a cruiser of the Dresden class, with 
a speed of at least twenty-one knots an hour. 
Now the Ortega, although an excellent ship 
in its way, was not built for fast seamanship, 
and was only guaranteed to make something 
like fourteen knots per hour. Captain 
Kinneir, under these circumstances, decided 
on a heroic venture. He called for volun- 
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teers to assist in stoking his vessel, and 
received a hearty response. Firemen, engin- 
eers and helpers stripped to the waist, set 
to work with a will and to such good purpose 
that before long the vessel was urged to 
make a good eighteen knots. Then the 
master headed his ship for Nelson's Strait, 
where he knew the German battleship dare 
not pass. 

The enemy endeavoured to stop his plan, 
and two shots were fired across the Ortega's 
bows, but they did no harm, and before very 
long the ship was in Smythe's Channel, 
leading into Nelson's Strait, where it was 
impossible for the enemy to get at her. 

Although out of reach of shot the ship was 
far from being out of danger, for Nelson's 


sound every yard of the passage, and good 
seamanship contrived to bring the vessel 
into Punta Arenas safe and sound and with 
not even а scratch on any one of her plates. 
The adventures of the voyage were not 
concluded even when Punta Arenas was 
reached, but these were of a friendly kind ; 
although coming as they did after her former 
experiences, they must have been a little 
trying to the ship's company's nerves. 
After leaving Punta Arenas, and when she 
had made two days’ voyage, she was held up 
by a battleship on September 25th. This was 
at about eight o'clock in the morning, when 
in these regions the sun had not yet risen. 
A little later and the battleship's search- 
lights were turned full on her, and then the 
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Sketch Map of the route of the Ortega ‘through 
the Nelson’s Strait to Punta Arenas. 


Strait is entirely uncharted and the narrow, 
tortuous passage constitutes a veritable night- 
mare for navigators. It bristles with reefs 
and pinnacles, is swept by fierce currents and 
tide-rips, and with the cliffs rising sheer 
from the water on either side affords no 
chance of anchorage. The testimony of 
Mr. O’Sullivan Beare, the British Consul at 
Rio de Janeiro, is sufficient to show the 
nature of the passage. Once he made his 
way through these hazardous waters in a 
small sealing schooner and found the 
adventure perilous enough. What, then, 
must it have been for a ship of nearly 8,000 
tons? The master of the Ortega, however, 
managed to make his way safely, employing 
the expedient of sending boats ahead to 


name of the aggressor could be distinguished. 
She was H.M.S. Glasgow, and the Ortega was 
safe in her charge. A boat was sent off from 
the Glasgow and visited the Ortega. Even- 
tually it happened that some messages were 
required to be sent from the liner to the 
battleship ; this was done, but in the midst 
of the sending of the messages another 
battleship broke in and ordered the Ortega to 
cease transmitting. Before the order could 
be complied with another more peremptory 
message was received to the effect that if the 
Ortega did not cease sending immediately the 
aggressive battleship would sink her. In 
these circumstances it was policy to comply 
with the request, and svon the interrupter 
came into view on the starboard bow. She 
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was a British vessel, and when she found out 
who the “ enemy " was she resumed her way, 
and the Ortega continued her journey also. 

Only one other incident occurred during 
the rest of the voyage, and that was when 
nearing Santos a battleship was sighted, and 
with a wisdom born of experience the Ortega 
turned back to anchorage till the danger was 
past. Finally, on October 20th, she came 
to port at Liverpool. 

Already at Rio de Janeiro, Captain 
Kinneir had made a statement to the British 
Consul-General, who forwarded his reply to 
the Foreign Office. As a result the Pacific 
Steam Navigation Company received the 
following letter :— 

Admiralty, Nov. 7th, 1914. 

To the Secretary, 

Pacific Steam Navigation Co., Ltd., 
31, St. James Street, Liverpool. 
SIR,—lI am commanded by My Lords 

Commissioners of the Admiralty to request 

that you will represent to the directors of 

the Pacific Steam Navigation Company 
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that they have received through the 
Foreign Office a copy of a dispatch from 
his Majesty’s Consul-General at Rio de 
Janeiro regarding the escape of the 
R.M.S. Ortega during a recent voyage from 
Valparaiso to Rio de Janeiro from pursuit 
by a German cruiser. 


My Lords desire to place on record their 
appreciation of the courageous conduct of 
the master, Captain Douglas R. Kinneir, 
in throwing off his pursuer by successfully 
navigating the uncharted and dangerous 
passage of Nelson’s Strait. 

I am, etc., 
(Signed) W. G. GREENE. 


The French Government have also acknow- 
ledged the courage which saved them 300 
of their reservists, and have presented 
Captain Kinneir with a gold watch in token 
of their appreciation. But to our thinking 


the fame of such an adventure is worth the 
peril and the struggle beyond any consequent 
reward. 
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Among the Operators 


Mr. G. E. Baxter, the manager of the 
Bolinas Station (California), has sent an 
open letter to his friends in the employ of 
the American Marconi Company, containing 
some interesting sidelights on social life 
at Bolinas. The following extracts аге 
typical of the tone of the letter : 


“Mr. Haraden Pratt, of the Engi- 
neering Force, is promoting a club 
called the * Early Risers,’ or the ‘ Perhaps 
We Will’ Association. His idea is to 
benefit the health and self-will of the 
camp by getting up at 5.30 a.m. daily, 
and walking many miles into the hills, 
returning for breakfast. At the present 
writing, he has captured one follower 
in the person of ‘ Slim’ Bartlett, who has 
been absent the last two mornings, but 
who shows signs of weakening. 

* Every day finds some of the boys 
on the tennis court, vieing with each 
other in long-distance drives, as a rule. 
On Sunday, however, the big tournament 
is pulled off between the Operating 
and Engineering forces. We don't like 
to talk about ourselves, but we are think- 
ing of annexing the cognomen ' Cham- 
pions. After the tennis match, a few 
take a dip in the surf, which is reported 
to be ‘not a bit cold,’ although some of 
the more timid ones regard this with 
scepticism. 

" Pennies are being laid away for the 
purchase of a sun dial, or an hour glass, 
which is to be presented to * Red’ Roy. 
Very often he loses all track of time, and, 
consequently, does mysterious, unheard- 
of things, such as arising an hour before 
breakfast, or reporting for duty a half 
hour early." 


* * * 


That wireless operators do not always 
have to go through a wreck at sea to add their 
names to the list of heroes has been demon- 
strated by the experience of H. W. Everett, 
operator in charge on board the Mexican 
steamer Korrigan III, stationed at Santa 


Rosalia, Mexico. His adventures are re- 
corded in a letter to the American Marconi 


` Company on October 30th, from which the 


following is quoted : 


" On the night of October 6th, about 
fifty Yaqui soldiers in charge of a Mexican 
officer tried to capture the Korrigan 111 
as we were leaving Santa Rosalia for a 
northern port to load firewood. 

* The officer in charge told the Captain 
to stop and then without further warning 
started firing on us. The Korrigan III 
was riddled with bullets, four of which 
passed through the wireless room. I was 
in the room at the time, but was unhurt ; 
neither was there any harm done to the 
apparatus. The soldiers were at a dis- 
tance of 50 ft., so you can understand 
the force which a Mauser rifle would have 
at that distance. Bullets passed through 
iron plates as if they were made of 
paper. 

“ The Major who was in charge of the 
forces here tried to stop them and was 
killed. From then up until the present 
time there has been no order here. Stores 
have been abandoned by their store- 
keepers. Four of the soldiers the other 
day saw a man coming from the mines 
and promptly shot him. 

* Most of the Mexican employees are 
hidden in the interior, and what few of 
the Europeans who were here are leaving. 
The other night one of the revolutionary 
leaders came on board and ordered me 
to send a 150 word message for him to 
La Paz for nothing. He had a soldier 
with him armed with a rifle, and he himself 
occasionally put his hand on the butt of 
his pistol as a reminder for me to get 
busy.” 

Everett states that he has been advised 
by a commander of an American vessel to 
get out of Mexico, but he prefers to stick 
to his post and render service to his em- 
ployers, the Compagnie du Boleo, at a time 
when good means of communication is so 
much desired. 
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The Wireless Spy 
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Wireless Telegraphy in the War. 


A resumé of the work which is being accomplished both on land and sea. 


NE event has taken place during the 
Os month which, when the history 

of the war comes to be written, will 
stand out as a decisive landmark in the 
struggle and of wireless. The striking 
victory off the Falkland Islands has estab- 
lished in the popular mind, as nothing else 
has done, the overwhelming supremacy of 
the British Fleet. With hardly a word of 
comment in the Press or a remark from the 
public, a situation was developing in the 
South Atlantic which was to end in the 
defeat and dispersion of the German squadron 
in the Pacific, the disappearance of the last 
serious menace to the freedom of our distant 
maritime commerce, and a visible tightening 
in the siege of German commerce. The 
historian of the war will be able to show us 
in its true perspective the part played by 
wireless telegraphy in bringing about one of 
the most striking achievements of the past 
four months. He will also be able to show 
(what we can but dimly realise at present) 
that in the new conditions of warfare on a 
world-wide theatre, when the possibility of 
a decision by means of a crushing naval 
offensive seems to have vanished, wireless 
telegraphy has greatly reinforced this 
country's enhanced power of slow pressure 
and her ability to penalise the enemy's 
commerce. 

The report of an interview which General 
Liman von Sanders had with a representa- 
tive of a Hungarian paper on December 12th 
lends emphasis to this point. The General 
Is chief of the German Mission to Turkey, 
and he was explaining to the interviewer 
how difficult was the situation in Egypt— 
for the Turks —and he added :— 

" The wireless telegraphy of the British 
keeps them constantly in communication 
with their Fleet and they can watch every 
step of the Turks." 

Comment on this statement is surely un- 
necessary. 

lt is not difficult to estimate the serious 
loss which Germany has suffered through the 
destruction of her wireless chain. If it were, 


the memorandum on events in the German 
colonies during the first three months of the 
war would greatly lighten the task. "This 
document is published by the German 
Colonial Office, and it illustrates very 
remarkably the complete interruption of 
German communications. The introduction 
says :— 

‘Soon after the outbreak of war all 
communication with the colonies by sea 
was broken, and all German transmarine 
cables were cut by the English, so that 
even telegraphic communication with the 
whole of our colonies was rendered impos- 
sible. The only remaining means of 
communication was wireless telegraphy, 
but the first warlike measures of the 
English. were directed to depriving us of 
this means also. On August 12th fell the 
wireless station Yap, and soon afterwards 
the station Naru. Tasigata (Samoa) fell 
on August 29th and Bitapaka, in New 
Pomerania, on September 12th. During 
the night of August 24th the great station 
of Kamina, in Togo, had to be destroyed 
by us in order to prevent its capture. 
So vanished all possibility of further 
direct communication with the African 
protectorates which hitherto had been able 
to communicate via Kamina. As a matter 
of fact, there had from the very beginning 
been a disturbance of the system, which 
prevented us from receiving any reports 
from the Governor of East Africa after 
the outbreak of war. And so the material 
which we have here collected and which, 
in the main, reached Berlin by circuitous 
routes and very late, and is mostly derived 
from private letters or from enemy news- 
papers, must necessarily remain frag- 
mentary, and some of it must also be 
regarded as untrustworthy.” 

The colonies are then taken in order, 
beginning with East Africa. Reading on, 
we find that Togo is described as having 
been in the most unfavourable situation of 
all the German possessions in Africa. The 
Acting Governor, Major von Doering, had 
D 
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to devote all his efforts to maintaining the 
wireless station at Kamina, and moved all 
his forces there on August 8th, after Great 
Britain had refused the proposal that Togo 
should be declared neutral. On August 25th 
Togo had to be surrendered unconditionally. 
A German planter has supplied the Colonial 
Office with some account of what happened 
previously. After the British occupation of 
Lome the Germans destroyed the wireless 
station at Togblekofe and the railway bridge 
over the River Sio, but the British restored 
the bridge. The natives gave the Germans 
false reports about the movements of the 
enemy. There were engagements on August 
15th and August 22nd. On August 24th 
the Germans destroyed the wireless station 
at Kamina, and then surrendered. The 
partition of Togo between the French and 
British is described. 

With regard to German South-West Africa 
it is remarked that the last German wireless 
Message was sent on August 18th, when the 
Governor reported that there had been no 
attack on the colony up to that date. 

The German reports with regard to the 
South Sea colonies are of little interest. On 
August 12th an Australian squadron appeared 
and demanded to be informed of the posi- 
tion of the wireless stations. The informa- 
tion was refused, and the fleet departed, but 
returned on September 10th. The rest of 
the news is taken from Australian news- 
papers. The Governor of Samoa held a 
council of war on August 5th, and it was 
decided that in case of an attack the colony 
must be surrendered unconditionally. The 
German Colonial Office learnt from America 
on September 26th that the British had 
occupied Apia on August 29th. 


Behind the Scenes. 


Of the actual work of wireless with the 
Army in the field we have still no authentic 
details, and we doubt very much whether 
any will be made known until after the war 
is over. This is asit should be. From time 
to time we obtain a glimpse of what is being 
done, as, for example, in the interesting 
account by a Daily Май correspondent of 
the British bombardment of Zeebrugge, who 
said: “ it is believed that the naval gunners 
got their range by wireless from the coast, for 
their shots proved extremely accurate in a 
very short while.” But by far the most 
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interesting reference to wireless at the 
front occurred in the detailed and extremely 
valuable account of the King’s week in 
France contributed by the unofficial “ Eye- 
Witness" on December 8th, who for once 
enabled us to peep at some portions of the 
work being carried out by the General and 
Administrative Stafis at General Head- 
quarters. “ Eye-Witness," describing the 
King's tour of some of the offices where 
what may be called the brain work, the 
control and the maintenance of the Army 
are carried out, said :— 

“ After an inspection of some of the 
motor-cyclist dispatch riders attached to 
the headquarters of the Army Signal Units, 
which body of men, as Sir John French 
pointed out, had performed most arduous 
and valuable duties during the whole 
campaign, his Majesty visited the Army 
Signal Headquarter Office. This spot is 
really the nerve-centre of the Army in the 
field, for into it radiate the tentacles along 
which flash messages from every part of 
the field of operations, from the base and 
from England. By telegraph, air-line and 
cable, by wireless, by telephone, and by 
motor-cyclist does the information reach 
this office, the total number of messages 
of all natures from all quarters handled 
in one day averaging about 3,000, of which 
the majority are far longer than the 
average telegram of peace time. The 
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General Lieutenant Freiherr V. Lynker, the first 
General Inspector of the Lines of Communication. 
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whole building pulsated with the tick of 


machines of different kinds. In one room 
the King watched the operators busily 
perforating long strips of paper with the 
noisy ‘puncher’ so that the messages 
could be sent off by the Wheatstone high- 
speed apparatus. In another he saw 
several of these machines, which can send 

at any speed up to a maximum of 600 

words a minute, and some duplex machines, 

by which means messages can be sent 
along the wires in both directions at the 
same time.” 

Of the “perfection” of the German 
“military machine,” which was to strike 
terror into the heart of any nation that 
declined to submit to its action, we have 
heard a good deal. But this very widely 
advertised monster stands in danger of being 
overrated. Wireless forms a small detail 
of the German military organisation, but a 
very significant detail. It has been applied 
to aircraft, and every effort has been put 
forth to ensure satisfactory results. Whilst 
admitting that, we cannot go the length of 
an aeronautical contemporary who declares 
that “ the aerial wireless service of Germany 
is at once the most complete and efficient in 
the world—if, indeed, it have its counter- 
part in any other country.” When fuller 
details of the achievements of the British 
and French “ aerial wireless " services are 
known, we think our contemporary will have 
to considerably modify its opinion. The 
situation in regard to wireless on aircraft 


was discussed in the November, 1914, issue 
of THE WIRELESS WORLD, and we have at 
present nothing to add on the subject. It 
may be of interest, however, to append a 
few notes concerning the arrangements of 
the Germans in this respect. It will be seen 
from the map on page 650 that wireless 
stations are provided at all the airship bases 
established on the German frontiers. Very 
few of these stations are included in the 
official lists orin the ** Year Book of Wireless 
Telegraphy and Telephony,” and we conclude 
from this omission that the places shown on 
the map were chosen as bases for portable 
or fixed stations to be erected on the out- 
break of war. Incidentally, this is further 
evidence of Germany's preparedness for the 
war. 

What a Zeppelin properly equipped with 
a wireless transmitter and receiver can 
accomplish may be gauged from the fact 
that in 1913, during the Upper Rhine 
reliability trials, the old * Viktoria Luise,” 
which took part in the trials, remained 
throughout their duration in constant wire- 
less communication with the base at Frank- 
fort over distances of 120 miles, and with 
other stations up to 200 miles, so that a 
regular wireless service for her passengers 
was maintained. 

The wireless equipment of the newer naval 
and military craft is far more powerful. The 
aerials consist of a 3 mm. phosphor-bronze 
wire, unwound to the required length (the 
full length being 750 feet) from a spool, 
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and floating freely in the air when the airship 
is aloft. The apparatus itself is extremely 
compact, and derives the necessary power 
from a small dynamo driven off the engines. 
It weighs complete just 150 lb., or, including 
the dynamo, 270 lb. ; has a minimum range 
of 120 miles and can encompass wave-lengths 
varying between 300 and 1,200 metres. It 
is claimed that the danger from sparks 
during the process of transmission has been 
wholly eliminated and that the theories 
which ascribed to this cause the burning of 
the naval Zeppelin at Johannisthal have 
been proved to be devoid of the slightest 
foundation. 

Every large aerodrome in Germany, both 
military and civilian, has its wireless station, 
some of which, such as those at Johannisthal, 
Cologne, Friedrichshafen, Frankfort (belong- 
ing to the “ Delag’’), and at Mannheim 
(property of the Schütte-Lanz) are very 
powerful. But in addition, the construction 
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CHAIN OF AIRSHIP WIRELESS STATIONS 


ALONG THE GERMAN FRONTIERS 


was begun some time ago of a series of wire- 
less stations forming a ring right round the 
German frontiers. These stations are set 
out in detail in the accompanying map. 
Their purpose is twofold: first, to enable 
German airships-to remain in constant wire- 
less touch with a German base during their 
expeditions ; and, secondly, to provide them 
with what may be described as a wireless 
compass, enabling them to fix their position 
when out of sight of land with quite a fair 
degree of accuracy as a result of wireless 
signals from one or more of these wireless 
stations. 


German Influence in 


South America. 


Our reference last month to the German 
influence upon the wireless situation in 
South America has aroused widespread 
interest, and a correspondent to the Morning 
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Post writing on the subject gave the 
following supplementary details :— 
“ Five years ago there were only about 
50 wireless stations in the whole of South 
and Central America. To-day Argentina 
` alone has more than 120 stations, and 
upwards of 30 new ones are projected. 
Brazil has nearly 100 stations, Chile about 
44, Uruguay 24, and Paraguay 10. 
Bolivia has put in hand the erection of 
seven stations, and with her central 
situation and extremely high natural 
elevations will have a vast range of calls. 
Peru has been in communication with her 
interior districts for several years past by 
wireless telegraphy, the most powerful of 
her dozen stations being those at San 
Cristobal, near Lima, and at Iquitos. 
Ecuador proposes to establish a station in 
the Galapagos Islands, as well as at 
Guayaquil, Quito, Esmeraldas, and other 
places. In Colombia stations are already 
operating at Cartagena and Santa Marta, 
and others are to be installed at Bogota, 
Buenaventura and Medellin." 
In the course of a lengthy statement 
made in the House of Commons bv Mr. 


661 


——————— — M Ды 


Charles Roberts, on November 25th, the 
attitude of the Governments of the Republics 
of Colombia and Ecuador in regard to 
neutrality were made clear. 

In the case of Colombia, the principal 
cause of complaint has reference to the 
high-power wireless telegraph station at 
Cartagena. Mr. Bowle, his Majesty's Chargé 
d'Affaires at Bogota, has repeatedlv en- 
deavoured, since the outbreak of war, to 
induce the Colombian Government either to 
remove the German staff from the station 
and to institute strict control to prevent the 
passage of messages of an unneutral nature, 
or, alternatively, to close the station com- 
pletely. He has also made every effort to 
secure the adoption of measures by the 
Colombian Government which will effec- 
tivelv prevent the use of wireless installations 
by belligerent merchant ships lying in 
Colombian ports. 

As the reports received from Mr. Bowle 
left it in doubt whether the steps taken by 
the Colombian Government, in consequence 
of his urgent and repeated representations, 
were of an effective nature, Captain Gaunt, 
Naval Attaché to his Majesty's Embassy at 
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Washinzton, was sent to Colombia for the 
purpose of ascertaining the true position. 
Captain Gaunt reported, under date of 
September 28th, that the wireless station at 
Cartagena was working nominally under 
censorship, but was in reality entirely 
subject to German influence, of which he 
considered it very important to obtain the 
amoval. He also reported, under date of 
October 8th, that German steamers in 
Colombian ports, though their wireless 
installations had ostensibly been dismantled, 
had been continuing to use them with the 
attachment of a тийет. 

It appeared to his Majestv’s Government 
that further representations to the Colombian 


Government, through his Majesty's Chargé ` 


d'Affaires at Bogota, were unlikely to be of 
any avail, and thev therefore decided to 
appeal, in conjunction with the French 
Government, to the good offices of the 
United States Government, asking them to 
use their influence at Bogota to secure a 
more correct observance of the obligations 
of Colombian neutrality, and stating that, in 
the event of Colombia continuing in her 
existing attitude, the Allied Governments 
might be obliged in self-defence to take such 
measures as thev deemed necessary for the 
protection of their interests. 

A similar communication was also made 
to the United States Government in respect 
of Ecuador, the grounds in this case being :— 

1. That the Ecuadorean Minister for 

Foreign Affairs had himself informed Mr. 

Jerome, his Majesty’s Chargé d'Affaires at. 

Quito, and his French colleague, on 

October 4th, that German warships had 

converted the Galapagos Islands, belong- 

ing to Ecuador, into a naval base; and 

2. That the Ecuadorean Government 
had failed to comply with the request of 
the British and French Legations that 
proper control should be exercised over 
the wireless station at Guayaquil to 
prevent its use as an intelligence centre 
for belligerents. 

Mr. Jerome and his French colleague were 
both of opinion that further diplomatic 
protests to the Ecuadorean Government 
would be useless, and his Majesty's Govern- 
ment, not being prepared to acquiesce in the 
disregard of Ecuadors obligations of neu- 
tralitv, judged it expedient to refer the 
matter to the United States Government, as 
explained above. The latter have consented 
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to make a communication to the two South 
American Governments, but at the time 
of writing the result of their action was 
not known. 

The Note addressed to the United States 
Government by his Majesty’s Ambassador 
at Washington contained no assertion of the 
nature mentioned in the question. 

On December 5th the Daily Telegraph 
published a letter from the Ecuador Consul 
at Southampton, who said: * If German 
warships had installed wireless stations in 
deserted districts of the coasts of Ecuador or 
Colombia, there is not necessarily a break of 
neutralitv on the part of their respective 
Governments, but it constitutes an abuse of 
power bv the warships and a serious offence 
to the inviolability of Ecuadorean ог 
Colombian territorv. In short, neutrality 
has not been broken by Colombia and 
Ecuador, but by those who have installed 
the wireless stations. . . . When the British 
and French Governments communicated to 
Ecuador and Colombia their fears with 
regard to the wireless stations, both Govern- 
ments offered to investigate the matter, and 
I am perfectly sure that those Governments 
have fulfilled their promises." 

On December 8th a telegram from Bogota, 
Colombia, announced that the Minister for 
Foreign Affairs had given orders for the 
removal of the high-power wireless telegraph 
station at Cartagena 


An Operator’s Letter. 


Mr. Maurice Scott, a wireless operator on 
board the auxiliary cruiser Otranto, gives 
the following account of the Chilian battle, 
in which the Good Hope and Monmouth were 
sunk, in a letter to his relatives in Belfast :— 


We sighted smoke about 4 p.m., and having 
heard loud German wireless signals, knew it was 
the enemy. Our squadron formed into battle array, 
and it was a fine sight to see our ships, each flying 
two white ensigns and the Union Jack, going into 
action. The enemy had two armoured cruisers, a 
bigger and much superior type to the Good Hope, 
and two light cruisers. With their modern guns. 
etc., it has been calculated that their firing must 
have been ten to one. Our guns were so small as 
to be out of range, and the Glasgow ran huge risks 
to try and bring her small guns into action. Firing 
began at 7.15, and after ten minutes the admiral 
signalled for our skipper to go, saying it was the 
best thing we could do. We were a big target, and 
gave them an easy rangefinder, and it was, of course, 
useless our going close in: we should have gone 
under with the first shell. 
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They fell all around us those first ten minutes, 
and it was а miracle we were not hit. Our three 
put up a splendid fight, and it nearly broke the 
captain's heart, and, in fact. everyone on board, 
to see them beaten and being unable to do a thing. 
Both the Good Hope and Monmouth took fire, and 
we fear both are lost with all hands, and the 
Glasgow had three holes put in her, but escaped with 
four wounded. 

It lasted fifty minutes, and no one can possibly 
imagine who has not seen it how awesome and 
ghastly it was. Sir Christopher Cradock was our 
admiral, and I shall never cease to respect tho way 
he went into action. He was a Yorkshireman. 
The merchant cruisers were, of course, not meant 
to go into battles like that, but it was awful to have 
to run away from the others and leave them to it. 
I would love to be in the scrap when the Scharn- 
horst, Gneisenau, Leipzic, and Dresden are sunk. 
It’s an awful thing to wish from the humane point 
of view, but we would like to get our own back for 
the Good Hope and Monmouth. 


Amateurs and Wireless. 


A court-martial was held at Hull on 
December 6th on Archibald George Cocks, 
of the Bungalow Aerodrome, Filey, who was 
charged with having wireless apparatus 
in his possession without permission. 

With reference to this trial, we have 
received the following communication from 
Mr. J. B. Tucker, hon. sec. of the Birmingham 
Wireless Association :— 


To the Editor, WIRELESS WORLD. 

SrR,—I should be glad if you would 
publish this letter in your next issue, as I 
am anxious that it should serve the purpose 
of dispelling any bad impression which might 
be caused among this gentleman's friends 
through seeing only the average newspaper 
reports, as well as acting as a warning to 
any amateurs who may still have wireless 
apparatus in their possession. 

The President of the Court stated :— 

“ (a) That no charge of communication 
or attempted communication with the enemy 
was being brought forward. 

“ (b) That Mr. Cocks's character was not 
doubted, and that no evidence as to the 
same need be brought." 

The G.P.O. witness read a letter to the 
Court from the Postmaster-General stating 
that as the accused was a British. subject 
he had no desire to press the case. 

The same witness also stated that the 
portable set in question was only capable 
when connected with the necessary aerial 
and in its present condition of transmitting 


for one mile. The necessary aerial and 
station in general were, of course, dis- 
mantled in the ordinary way by the G.P.O. 
people at an earlier date, when all amateur 
wireless stations were similarly treated. 
The station, therefore, was “ reasonably 
incapable of being worked." 

The President also stated that по 
importance was attached to the Morse code 
charts, etc., found in the premises. 

Mr. Cocks only committed а small 
technical offence. Nothing was secret, and 
he had had no correspondence with the 
G.P.O. regarding his licence for this actual 
get. 

The sentence was six months' imprison- 
ment, four months of which was remitted, 
owing to his already having been seven weeks 
in custody, thus leaving two months to he 
served. The unwarrantable severity of this 
sentence is obvious. 

A short time ago a German was sen- 
tenced to three months' detention without 
hard labour for having a wireless station 
on the Essex coast. The full injustice 
of Mr. Cocks's sentence is apparent also from 
the following facts. The German referred 
to was an unregistered alien, and his appara- 
tus was connected to the mains and was 
capable of sending over 100 miles. 

Mr. Cocks has held a licence for wireless 
telegraphy for several years. 

The Defence of the Realm Act was 
passed on October 16th. The house was 
visited by the military on October 18th. 
Mr. Cocks was arrested on the 21st, and the 
particulars of the Act were posted in Filey on 
the 23rd, several days after the actual arrest. 

Could anything be more unjust for a small 
technical offence ? I might add that the 
matter is not being allowed to drop. 

In view of the above facts, the position 
is full of danger for every amateur through- 
out the country, especially as I personally 
could give several instances where the Post 
Office authorities have, with their own know- 
ledge, left such things as detectors, variable 
condensors—in fact, enough apparatus to 
make up several portable sets. The Post- 
master-General's letter was evidently totally 
ignored, and unless something definite can 
be done with regard to this matter, then, 
in justice to Mr. Cocks, surely by now most 
amateurs in this country ought to be in 
prison. 
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Sidelights. 


Here is a story which a party of English- 
men travelling from the Far East to London 
had to tell of Captain von Miiller, late of 
the Emden. One night, while the British 
cruiser Yarmouth was escorting a merchant 
ship out of Singapore, the wireless operator 
received calls from a ship some distance 
away. He answered them, and to his 
surprise found that he was in communication 
with the German cruiser Emden. Thus 
spake the wireless :— 


A correspondent writes to the Bystander (from which this illus 

tration is reproduced) that on his homeward voyage his steward 

each morning brought him the wireless news, and that the fullowing 
is drawn from life. 


“ Mornin’, Sir, the Alleys is at Yppers an’ yer 
bath’s ready.” 


“ Captain von Müller and the ward-room 
mess send their compliments, and would be 
obliged if the Yarmouth would let them have 
the result of the inter-regimental Rugby 
football match." 

The result of the match, which had taken 
place that afternoon, was duly given, 
together with an intimation that it would 
not be very long before British sportsmen 
in the East had the pleasure of the captain's 
company at all field and track events. 

* * * 

A Dutch official report. states that it has 

heen proved that the German merchant 
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-~ steamer Preussen—in the harbour of Sabang 


(Dutch East Indies)—although not regis- 
tered to carry “ wireless," had installed 
inside her rigging concealed antenne, which 
were connected with a secret receiver in an 
officers cabin. The commander of the 
Preussen was put under arrest, and the ship 
was at once seized, the installation being a 
violation of the law of the use of radio- 
telegraphy by belligerents. The wireless 
instruments appear to have been installed 
only a few days before the discovery. 


¥ * * 


An Order in Council containing the new 
Regulations under the Defence of the Realm 
(Consolidation) Act has been issued. 

Previous orders have been revoked, and 
it is stated that the ordinary avocations of 
life, and the enjoyment of property, will be 
interfered with as little as may be permitted 
by the exigencies of the measures required 
to be taken for securing the public safety 
and the defence of the Realm, and ordinary 
civil offences will be dealt with by the Civil 
tribunals in the ordinary course of law. 

In addition to the prohibitions against the 
possession, use, or sale of wireless apparatus, 
it is provided that no person shall, without 
lawful authority, be in possession of any 
searchlight, semaphore, or other apparatus 
intended for signalling, or display, erect. 
or use any signal. Any person who knows 
that some other person is acting in contra- 
vention of any provision of these regulations 
must inform the competent. naval or military 
authority of the fact. As to the trial and 
punishment of offences, it is provided that 
any person alleged to be guilty of an offence 
may be tried either by a court-martial or 
before a Court of Summary Jurisdiction, 
and if tried by court-martial the sentence 
may be of penal servitude for life or any 
shorter period. 

* Жж. * 


From conversations with the survivors 
of the Pegasus, destroyed by the Koenigsberg, 
it was gathered that the Pegasus had been 
looking for the Koenigsberg from the day 
on which war was declared. “ Of course," 
said one of the bluejackets, ` she was armed 
with heavier guns, and could steam away 
from us, but all the same, we had repeatedly 
challenged her to fight, calling her up on the 
wireless to come on. I am sure if we had 


encountered the Koenigsberg on the open 
sea the old ‘ Peggie’ would have put up a 
splendid fight, even if she had been out- 
matched in the end." 

* * * 

A wireless dispatch of 800 words will be 
sent weekly by the Canadian Government 
to the clergy of the Magdalen Islands in 
the Gulf of St. Lawrence, until May, to keep 
the islanders informed each Sunday of the 
latest war news and other world events. 
The people will see no newspapers until May. 

* * * | 


Lieutenant-Commander Norman D. Hol- 
brook, the hero of the daring achievement 
of Submarine Bll, is brother-in-law to 
Lieutenant-Commander R. L. Nicholson, 
R.N., attached to the staff of Admiral Sir 
John Jellicoe, in H.M.S. Iron Duke, for 
wireless duties. 

* * m 

The court-martial held at Woolwich on 
November l7th on Harold Fochtenberger 
(THE WiRELESS WoRLp, December, 1914, pp. 
516-7), who was accused of having wireless 
telegraph apparatus in his possession without 
permission, passed sentence of six months 
with hard labour, but this was remitted, 
and a sentence of three months' detention 
without hard labour was substituted. 
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L. Н. Atkinson (the badge on the right arm 
is that worn by naval wireless telegraphists). 
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Roll of Honour. 


We regret to learn that among those who 
lost their lives on H.M.S. Bulwark was Mr. 
Leonard H. Atkinson, the wireless operator. 
Mr. Atkinson, who was 21 years of age, 
entered the Royal Navy on May 9th, 1910, 
and joined the Shotley Training Establish- 
ment the day the present King came to the 
throne. After three months he passed out 
of this establishment, gaining 100 per cent. 
marks, and was sent to Devonport for 
advanced training, his choice falling upon 
wireless telegraphy. In May of the follow- 
ing year he was passed out into the Fleet, 
having gained second prize out of 50 lads 
for mechanical training and rated boy 
telegraphist. He joined the Venerable in 
June, 1911, one week before the Coronation 
Review, at which he was present. The 
autumn of the same year was spent at 
Gibraltar. At the commencement of 1912 
he was drafted to the Hecla (parent ship 
of the Fourth Destroyer Flotilla) ; then, on 
June 5th, he was sent to Chatham to join 
the Bulwark, on which ship he remained 
until his death. 

During the time he was on the Bulwark 
he was made ordinary telegraphist and 
telegraphist, and during the last two or 
three weeks had completed his examination 
as leading telegraphist ; the result of this 
has not been made known. On his 21st 
birthday on November 8th, he gained his 
stripe for three years’ men’s service. 


Examination Questions and Answers. 


We announced in the August number 
of THE WIRELEss WoRLD our intention to 
publish a general criticism of the answers 
given by candidates to the questions set 
at the examination in Wireless Telegraphy, 
held under the auspices of the Marconi 
Co. during the early part of last year. 
Owing to extreme pressure upon our space 
and the drain which the war has made 
upon our staff, it has not been found 
possible to carry out that intention, but 
we hope to do so before the preesnt series 
of Instructional articles come to an end. 
This will serve as a guide to candidates 
who enter for the next examination. 
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Practical Hints for Amateurs. 


RADIO-PHOTOGRAPHY. 
By MARCUS J. MARTIN. 


In this, and in succeeding articles, the 
author will explain as simply as possible the 
various systems that have been devised for 
radio-photography, i.e., transmitting photo- 
graphs, drawings, etc., from one place to 
another without the aid of artificial conductors. 

* * * 


HOSE who desire to experiment on 

| this subject must have at least 
a good elementary knowledge of 
optics, chemistry, photography, mechanics, 
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and electricity ; photo-telegraphy calling for 
a knowledge of all these sciences. There 
are, no doubt, many wireless workers who 
are interested in this subject, but who are 
deterred from experimenting owing to a lack 
of knowledge regarding the direction develop- 
ments are taking, besides which, information 
on this subject is very difficult to obtain, the 
science of photo-telegraphy being, at the 
present time, in a purely experimental stage. 
The wireless transmission of photographs has, 
no doubt, a great commercial value, but 
for any system to be commercially practi- 
cable, it must be simple, rapid and reliable, 
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besides being able to work in conjunction 
with the apparatus already installed for. 
the purposes of ordinary wireless telegraphy. 
For short distances (?.e., anything up to 
300 miles) the photo-telegraphic systems 
designed for working over artificial con- 
ductors are all that can be desired. Some 
good specimens of transmitted photographs 
ilustrate an article written on this subject 
by Professor Korn, which appeared in 
THe WinELESS WoRLD for September, 1913.* 
As far back as 1847 experiments were 
carried out with a view to solving the problem 
of transmitting pictures and writing by 
electrical methods over 

+D artificial conductors, 
p but no great incentive 
forth for 
development owing to 
lack of possible applica- 
tion, but owing to the 

J great public demand for 

illustrated newspapers 

that has recently sprung 
into being, a large field has been opened up. 
During the last ten years development has 
been very rapid, and some excellent results 
are being now obtained over a considerable 
length of line. 

The wireless transmission of photographs 
is, on the other hand, of quite recent growth, 
the first practicable attempt being made by 
Mr. Hans Knudsen in 1908. It may seem 
rather premature to talk about the wireless 
transmission at a time when the systems for 
transmitting over artificial conductors are 
not perfectly developed, but everything 
points to the fact that for long-distance 
transmission a reliable wireless system will 
prove to be both cheaper and quicker than 
transmission over ordinary land lines and 
cables. 

The effect of capacity and inductance 
—properties inherent to all telegraph 


* The examp'es given were all transmitted over metallic 
conductors. See THe WIRELESS WORLD for October, 1913. 
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systems using metallic conductors—on 
the transmission of photographs was briefly 
described in articles published in Electricity 
for August Ist, 1913, and August 7th, 1914. 
In these articles it was pointed out that the 
capacity of one mile of submarine cable 
was equal to about twenty miles of overhead 
line, and as the effect of capacity in a circuit 
is to retard the current and reduce the speed 
of working, it is easy to see that if there 
is any great length of cable included in a 
circuit, the speed and distance of effective 
transmission are greatly reduced. The time 
taken to transmit a photograph over the 
London-Paris telephone lines 1s about ten 
minutes, depending, of course, on the size of 
the photograph, but the same photograph 
would require about two hours over an 
Atlantic cable. The expense, both initial 
and working, would also be very great, as it 
would be necessary to have two cables in 
order to provide a complete metallic circuit. 

It is evident, there- 
fore, a reliable wireless 
system would secure a 
great victory, as the 
photo-telegraphic appa- 
ratus would be merely 
an accessory to the 
existing wireless instal- 
lation. There have been 
numerous suggestions 
put forward for the 
wireless transmission of 


photographs, but they 


657 


a powerful electric lamp, L, is focussed by 
means of the lens, N, to a point upon the 
photographic film. As the cylinder is 
revolved by means of a suitable motor, it 
travels upwards simultaneously by reason 
of the threaded shaft and bearing, so that 
the spot of light traces a complete spiral 
over the surface of the film. The light, 
on passing through the film (the trans- 
mission of which varies in intensity according 
to the density of that portion of the photo- 
graph through which it is passing), is 
refracted by the prism, P, on to the selenium 
cell, S, which is in series with a battery, B, 
and the primary, X, of a form of induction 
col. As light of different intensities falls 
upon the selenium cell, whose resistance 
alters in proportion, current is induced in 
the secondary, Y, of the coil and influences 
the light of an arc lamp, of whose circuit 
it is shunted. This arc lamp, T, is placed 
at the focus of a’ parabolic reflector, R, from 


A 


are all more or less im- N 

practicable. One of the 

earliest systems was 

devised by De’ Bernochi 

of Turin, but his system TaawsMITTER È Е RECEIVER 

can only be regarded Fig 2 

Шор е А. Aerial; B. Batteries; С. Coherer; D. Sparkgap ; 
К x 7 E. Earth; M, Spark Coil; N. Magnet; 

and as in all probability P. Plates; S. Springs; T. Tables. 


it could only have been 
made to work over a distance of a few 
hundred yards it is of no practical value. 
Fig. 1 will help to explain the apparatus. 
A glass cylinder A!, is fastened at one end 
to a threaded steel shaft, which runs in 
two bearings, one bearing having an internal 
thread corresponding with that on the 
shaft. Round the cylinder is wrapped a 
transparent film, upon which a photograph 
has been taken and developed. Light from 


which the light is reflected in a parallel 
beam to the receiving station. 

The receiver consists of a similar reflector, 
R', with a selenium cell, E, placed at its 
focus, whose resistance is altered by the 
varying light falling upon it from the reflector, 
R. The selenium cell, E, is in series with 
a battery, F, and a mirror galvanometer, H. 
Light falls from a lamp, D, and is reflected. 
by the mirror of the galvanometer on to a 
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graduated aperture, J, and focussed by 
means of the aplanatic lens, U, upon the 
receiving drum, A?, which carries а sen- 
sitised photographic film. The two cylinders 
must be revolved synchronously. The above 
apparatus is clever, but cannot be made to 
work over a distance of more than 200 yards. 

A system based on more practical lines 
was that invented and demonstrated by 
Mr. Hans Knudsen, but the apparatus 
which he employs for receiving has been 
discarded in wireless work, as it is not 
suitable for working with the highly tuned 
systems in use at the present time. Knud- 
son's transmitter, a diagrammatic repre- 
sentation of which is given in Fig. 2, consists 
of a flat table, to which a horizontal to-and- 
fro motion is given by means of a clockwork 
motor. Upon this table is fastened a photo- 
graphic plate which has been prepared in 
the following manner. The plate upon 
which the photograph is to be taken has 
the gelatine film from three to four times 
thicker than that commonly used in photo- 
graphy. In the camera, between the lens 
and this plate, a single line screen is inter- 
posed, which has the effect of breaking the 
picture up into parallel lines. Upon the 
plate being developed, and before it 1s 
completely dry, it is sprinkled over with 
fine iron dust. With this type of plate the 
transparent parts dry much quicker than 
the shaded or dark parts, and on the iron 
dust being sprinkled over the plate it adheres 
to the darker portions of the film to a greater 
extent than it does to the lighter portions ; 
& picture composed partly of iron dust 1з 
thus obtained. A steel point attached to a 
flat spring rests upon this plate, and is made 
to travel at right-angles to the motion of the 
table. As the picture 1s partly composed of 
iron dust. and as the steel needle is fastened 
to a delicate spring it is evident that as 
the plate passes to and fro under the needle, 
both the spring and the needle are set in a 
state of vibration. This vibrating spring 
makes and breaks the battery circuit of a 
spark coil, which in turn sets up sparking 
in the spark-gap of the wireless apparatus. 

The receiver consists of a similar table 
to that used for transmitting and carries 
a glass plate that has been smoked upon 
one side. A similar spring and needle 1s 
placed over this plate, but is actuated by 
means of a small electro-magnet in circuit 


THE WIRELESS WORLD 


with a battery and a sensitive coherer. As 
the coherer makes and breaks the battery 
circuit by means of the intermittent waves 
sent out from the transmitting aerial, the 
needle is made to vibrate upon the smoked 
glass plate in unison with the needle at the 
transmitting end. Scratches are made upon 
the smoked plate and these reproduce the 
picture on the original plate. А print can 
be taken from this scratched plate in a 
similar manner to an ordinary photographic 
negative. 

The two tables are synchronised in the 
following manner :—Every time the trans- 
mitting table is about to start its forward 
stroke a powerful spark is produced at the 
spark-gap. The waves set up by this 
Spark operate an ordinary metal filings 
coherer at the receiving end which com- 
pletes the circuit of an electro-magnet. 
The armature of this magnet upon being 
attracted immediately releases the motor 
used for driving, allowing it to operate the 
table. The time taken to transmit a photo- 
graph, quarter-plate size, 1s about 15 minutes. 
Although very ingenious this system would 
not be practicable. The results from the 
above apparatus are said to be very crude. 

In the next article of this series it is pro- 
posed. to deal with a method of preparing the 
photographs that has been tried and found to 
give excellent results, both in transmission 
by wireless and over ordinary conductors. 


AN AMATEUR WIRELESS SET. 
By C. E. McCLUNAN. 


O those interested in wireless tele- 
| graphy I think this description of a 
home-made set. will be of interest. 
My aerial consists of two pine poles, each 
pole being made up of two poles 20 ft. and 
25 ft., spliced and held in position by iron 
bands. The spreaders ате made of l]-in. 
curtain pole 6 ft. long; two porcelain insu- 
lators are attached to the spreaders by 
thick pieces of galvanised iron wire. The 
aerial, which is of the twin “inverted L^" 
type, is 150 ft. long from spreader to 
spreader; the wire used is No. 14's bare 
copper wire. One end is fastened to one of 
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the poles by means of a pulley, the other 
end is fixed. 

The instruments, which are practically 
all home-made, consist of a loading coil, 
direct-coupled tuning coil, silicon detector, 
variable condenser, fixed condenser, buzzer, 
and a double-head telephone receiver 
1,500 ohms resistance. The instruments I 
made I will describe. The loading coil I 
made from a wooden cylinder 5 in. diameter, 
2 ft. long ; after soaking it in paraffin wax 
it was wound with No. 28 8.C.C. copper 
wire ; it was then tapped off, and the leads 
brought down and connected to a twelve- 
stud switch. A large terminal is fixed to 
the top for the aerial lead. 

The tuning coil was constructed out of a 
wooden cylinder 5 in. diameter 12 in. long, 
wound with No. 25’s enamelled copper wire ; 
two $-in. square brass rods were fitted on 
each side of the coil, and were fastened to 
the upright supporting the coil. The sliders 
are made of ebonite, the contact with the 
coil being through a spring making contact 
with the brass rod and a piece of “ths 
brass rod with a tapered end which makes 
contact with the coil. 


Fig 2 Fig 2 

The detector is of the crystal type, silicon 
being used for the crystal. А gold point is 
brought down on to the crystal through 
the action of a copper spring, the pressure 
being regulated with a micrometer threaded 
screw. The next instrument I made was 
the variable condenser, which consists of 
17 zinc plates ,', in. thick; there are 9 fixed 
and 8 movable. Fig. 1 is a sketch of the 
movable, Fig. 2 of the fixed. The fixed 
plates were mounted on ,',-in. brass rods, 
which were screwed at both ends and were 
separated by fibre washers } in. thick; they 
were fastened down both top and bottom 
with brass nuts and washers. The movable 
plates were fixed on to a brass spindle 
°,ths diameter, threaded at both ends, 
the plates being also separated with }-1n. 
washers; they were all then clamped 
together with two brass nuts and washers. 
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The spindle was slightly recessed at the 
bottom end to allow the plates to revolve 
on a pointed brass screw, which was also 
made to act as a terminal; the screw was 
fixed through the base of the condenser. 
The leads were taken from one of the rods 
through the fixed plates, the other from the 
screw. The fixed condenser consists of 
four tin-foil sheets, D in. X 4 in., separated 
by sheets of paraffin-wax paper, the whole 
being mounted in a box made from a 
cigar box. I find in my experiments that 
a fixed condenser improves a great deal 
the clearness of the signals. The buzzer 
was not home-made, so I need not describe 
it, but I have found it to be one of the most 
useful instruments in my receiving station. 


Mr. McClunan and his Wireless Set, 


My transmitting apparatus consists of a 
2-in. spark coil worked off 12 volts, the 
spark-gap having pointed conductors which 
give a good crackling spark. The con- 
nections for the receiving set are the same 
as those given by Mr. Gantly in the March 
issue of Tug WIRELESS WoRLD, which pro- 
duced excellent results. For an earth I use 
the water main. My instruments were con- 
nected up on a Saturday morning, and in 
the evening I tuned in and listened for FL, 
the Eiffel Tower, and all my labour was 
crowned with success, as I heard the even- 
ing's press at 8 o'clock being sent into space 
with its peculiar crackling note. Since then 
I have received hundreds of ships’ messages, 
together with Norddeich, Cleethorpes, and 
many others. I owe a good deal of my 
success to the practical hints and sug- 
vestions which I have obtained from THE 
WiRELEsS. WORLD. 


THE AMATEUR HANDYMAN. 


A VARIABLE CONDENSER. 
By A. D. 


HE plates used in the construction 
| of the condenser described here are 
cut from thin zinc sheeting, the size 
of the stationary plates being 6 in. by 4 in. 
The number is left to the discretion of the 
amateur, who must be guided in his choice 
by the capacity required. To each of the 
long edges on the top of these plates (omit- 
ting the uppermost one) is attached a 
piece of wood 4 in. broad and -$ in. thick. 
— — This arrangement is 
End мер A м held together by four 
` rods passing through 
the zinc and wood 
and fixed with nuts at 
each end (see accom- 
panying illustration) 
The plates are all 
electrically connected, 
and, by means of 
a wire soldered to 
each, are brought to a 
terminal on the top. 
The diagram shows 
a space between the 
plates for the other 
movable plates to slide 
Into; these are 7 in. 
bv 3 in. in size, insu- 
lated on each side by thin ebonite sheeting 
or micanite fixed by shellac varnish. The 
plates are held together at one end by a 
rod passing through holes in the zinc and 
a series of collars ;', in. in length, the ends 
of which are threaded and a nut screwed 
on one end and a suitable handle to the 
other. This forms quite a serviceable 
variable condenser, connections being made, 
one to the terminal on the stationary 
plates, and the other to the nut on the 
moveable plates when in use. 
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A WORD FOR THE ROTARY 
CONDENSER. 
By HARRY TRUSSELL. 
LMOST without exception, amateurs 
Д “= describing their stations refer 
to the difficulty of construction of 
condensers of the variable rotary type. 
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This is not my experience, for the instrument 
which I constructed has rendered excellent 
service. 

The materials required are a piece of well- 
seasoned mahogany 8 in. by 8 in. by 1 in., а 
piece of sheet-zinc, 80 copper washers or 
“roves,” such as are used for rivets, five long, 
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thin round-headed brass screws, 4 in. will 
do well, and a length of 3-16ths brass rod. 
The base-board should first be planed up 
true and then impregnated with wax or 
given two or three coats of shellac and placed 
on one side. Now scribe on the zinc five 
circles 6 in. in diameter, and cut out with a 
pair of shears. With а 3?-in. " centre-bit ” 
(an old one will do) cut, in the centre of each 
circle, a hole. These pieces should now be 
cut diametrically in half, giving us ten vanes, 


Scare т I. 
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these to be the stationary ones. Across the 
base draw lightly two lines, intersecting in 
the centre. Dead over the centre screw a 
brass disc $ in. diameter, this having a 
3-l6ths hole in the middle. Under one of 
the screw heads holding this should be 
clipped a piece of wire to make contact. 
This should be taken under the base, sealed 
in а groove and connected with a terminal set 
in the left-hand corner of the base. A 
templet should now be cut as Fig. 1 of thin 
wood. Lay this on the zinc, scribe round 
and cut out. Nine such vanes are required. 
The next operation requires carefully carry- 
ing out. Get all the vanes, place them in a 
tin, in a fairly hot oven and heat them to a 
good temperature, without melting them. 
Remove from the oven, and with a household 
flat iron on a flat surface iron them down. 
If this is properly performed the vanes will 
be as flat as the proverbial pancake. Now 
take the stationary vanes and clamp them 
all together in the vice and drill a 3-16ths 
hole in the positions shown at A in the plan. 
Take one of these vanes, lay it on the base 
with the semicircle embracing the brass 
disc screwed thereon, and with a fine 


bradawl make holes in the base to coincide © 


with those drilled in the vane. Now fix the 
stationary vanes permanently by inserting 
screws in each hole in one vane, thread on 
two washers on each screw, another vane, 
two more washers, and so on. When the 
last vane is reached place on three washers, 
invert the whole, place the points of the 
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screws in the bradawl holes and screw down 
tight. This makes a very firm job. For 
the revolving vanes cut a piece of 3-l6ths 
rod 4 in. long, and 3-16ths from one end 
pin to it a collar 3-16ths wide. The opposite 
end should be threaded for about 1 in. and 
a nut provided to fit. The crosspiece 
providing the upper bearing of the revolving 
vanes is cut from £-in. mahogany 8 in. long 
and 1 in. wide. The central hole is bushed 
with a piece of ebonite tube 1 in. in inside 
diameter. When assembling these vanes 
start with one washer close to the collar, 
and continue as described until the last vane 
is reached, then one washer and then a 
piece of tube } in. outside diameter, about 
$ in. long, should be placed on. This tube 
should be made a nice fit in the ebonite 
bush in the crosspiece, which should then be 
placed in position. Finally, the nut should 
be screwed down tight and the whole erected 
with supports as shown. In placing the 
washers in position, note that the '* dishings " 
caused by the punch are all placed the same 
way. Whilst erecting, the vanes may appear 
alarmingly close, being little more than 
4 in. apart, but provided ordinary accuracy 
is observed no trouble should arise. The 
washers are 4 in. diameter. The instrument 
could be considerably simplified by cutting 
the vanes as simple semi-circles. The cost 
worked out at just ls. lld., the minor 
parts all coming from “ scrap." The fixed 
vanes should be placed slightly behind the 
centre line on base board. 


Among the Wireless Societies 


Barnsley.—At the November meeting 
of the Barnsley Amateur Wireless Associa- 
tion, the second of the WIRELESS WORLD 
series of instructional articles was studied. 


* * * 


London.—The annual general meeting of 
the Wireless Society of London was held at 
the Institution of Electrical Engineers on 
Friday, December 18th. The President, 
Mr. A. A. Campbell Swinton, was in the 
chair. Under the articles of association, the 
officers may remain in oflice for three years, 
and it is in this way that no change is being 
made in the principal oflicials. ‘There are, 
however, four changes on the committee. 


The accounts show a credit balance of 
£44 13s. 10d. 

Prof. G. W. Osborn Howe delivered 
a lecture on “ High Frequency Resistance of 
Wires and Coils.” 16 was of an advanced 
mathematical character—notwithstanding 
Prof. Howe's assurance that it was all 
exceedingly simple—and such workers as 
Mr. W. Duddell, F.R.S., and Mr. E. H. 
Rayner, of the National Physical Labora- 
tory, confessed a difficulty in discussing it 
without having an opportunity of studying 
the lecturer’s arguments in detail. Prof. 
Howe first explained that high frequency 
currents are not distributed uniformly over 
the cross-section of conductors, but he pro- 


posed to deal with the problem in a different 
way from that adopted in Prof. Sir J. J. 
Thomson’s recent book. The basis of his 
lecture would be the application of the so- 
called telephone transmission formule to 
the calculation of skin effect ; he was, in fact, 
going to apply this formule, usually applied 
along the line, into the conductors them- 
selves. His first example was two strips of 
copper one centimetre apart, and he showed 
mathematically how the leakage current at 
any depth—which was equal to the voltage 
at that point—could be ascertained. In this 
particular instance the leakage current was 
really the actual current, after the manner 
of the * slab " experiment of Prof. Sir J. J. 
Thomson, and thus the so-called leakage 
represented the current density in the con- 
ductor at any particular point. Thus it 
followed that the current density at any 
depth could be ascertained in terms of the 
current density on the surface. With a 
frequency of 1,000,000 at a depth of ,'; mm. 
the current density was 0:37 that at the 
surface. 

With a round wire, as long as the penetra- 
tion was not very deep, the same formule 
could be applied, but it did not apply if the 
penetration was deep. The formule which 
he gave held good, he said, for a penetration 
which did not exceed one-third the radius, 
and the same results had been obtained as 
with Lord Kelvin's formula, within a very 
small error, and it could be applied, with a 
frequency of 1,000,000, to copper wires 
exceeding 0:4 mm. in diameter. It could 
also be applied to steel rails used as the 
return on single-phase railways. Here, how- 
ever, permeability came in, which was rather 
uncertain, as it depended upon the magnetisa- 
tion and differed from point to point, but 
with a frequency of 50, and taking the 
specific resistance of steel to be 20 microhms 
and the permeability at 1,000, then by the 
formule it would be found that the penetra- 
tion into the steel rails was of the order of 
1 to 11 mm. This was the figure ascer- 
tained some years ago in Paris by Boucherot. 

Prof. Howe next explained that the 
ordinary telephone transmitter formule does 
not apply to round wires at low frequencies, 
because in these circumstances, with alter- 
nating current, the penetration is to the 
centre of the wire; and it was therefore 
necessary to tackle the problem after the 
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manner of the telephone engineeer—viz., 
graphically. He showed a vector diagram 
by which he said it was possible, whether the 
frequency was high or low, to work out the 
skin effect on straight round copper wires. 
With flat wires wound round layers, in the 
form of a solenoid, the problem was very 
much the same as with straight wires, 
although it was not quite so easy when the 
coils were a short distance apart. 

With round wires wound in this way, 
however, the difficulties were enormously 
increased, and he did not see any way of 
applying the ordinary telephone formule. 
This had claimed the attention of some of 
the leading authorities and mathematicians 
for the last few years—viz., what is the 
resistance of alternating current of a coil of 
round wire ?—and the results had been most 
divergent. Each worker said his formula 
applied and others did not. He had read 
all the recent papers on the subject and 
plotted the results in the form of curves, and 
it was most disappointing. 

Mr. W. Duddell, F.R.S., in the course of 
a few remarks said he had always found it 
best to make his own experiments to find 
out what was the high frequency resistance. 
The difficulty, however, was what was meant 
by the high frequency resistance of a curve. 
What we actuallv measured was some 
quantity which, multiplied by the square of 
the current, gave the losses, and that could 
be obtained by various methods; but with 
insulated wires he was not at all sure that 
the class of insulation did not have a great 
deal more effect on the losses than the skin 
effect on the wire itself. He had made 
experiments on various insulating materials 
from this point of view, and perhaps a list 
of the properties of certain materials would 
be useful in enabling the most. unsuitable to 


be avoided. 


Notice to Club Secretaries. 

Secretaries of wireless societies will оБрые 
by furnishing us with the names and 
addresses and other particulars relating to 
their societies for publication. im the 
“ Year Book of Wireless Telegraphy and 
Telephony, 1915." 

We should also like to hear from secretaries 
of wireless societies whose names did not 
appear in the Directory in the 1914 edition 
of the “ Year Book." 
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Administrative Notes. 


The Argentine delegates who represented 
their country at the International Radio- 


telegraphic Conference in 
Argentine London in 1912 have pre- 
Wireless sented a report which was 
Service. considered at a meeting held 


in Buenos Aires on June 19th 
this year. Although the consideration of the 
report 1s somewhat belated, there is sufficient 
of importance in it, if we are to judge from 
the extracts published in the Revista Tele- 
qrafica of Buenos Aires, to warrant general 
attention. 

It appears that the Argentine delegation 
submitted a proposal the object of which 
was to establish a wireless service round the 
navigable coast of the country in order to 
increase safety at sea. The report states 
that the proposal might lead to the assump- 
tion that the stations round the Argentine 
coasts were able to render good service to 
shipping, and that vessels plying on Argentine 
rivers were equipped with suitable apparatus, 
so that in the event of any mishap relief 
would be immediately forthcoming. This, 
however, is not the case, for the report 
regretfully confesses “that the wireless 
service round our coasts could not be in a 
worse condition, as was evidenced on the 
occasion of the recent grounding of the 
Highland. Piper, whose call of distress was 
answered only by the Uruguayan station at 
Cerrito.” 

It is pointed out that transatlantic vessels 
refuse to communicate with the Argentine 
shore stations, as calls generally receive uo 
response. А further objection to com- 
munication is that the rates for Argentine 
stations are higher than those for the 
Uruguayan stations, and it is instanced that 
a wireless telegram for Buenos Aires sent 
through the Monte Video station, thence by 
cable, is cheaper and more rapidly delivered 
than if sent direct from the ship to the 
Argentine station at Darsena Norte. 

Ships’ operators, it is said, complain of 
slackness at the shore stations, whose opera- 
tors are not under any discipline, for the 
simple reason that there is no authority to 
impose that discipline and to see that it is 
properly adhered to. A large number of 


Argentine river vessels are not equipped 
with wireless, and the explanation of this 
is that their owners are unable to obtain 
information regarding the service. 

According to the report from which we have 
quoted, “‘ the wireless service does not fulfil its 
purpose because it is inadequately staffed." 
As regards the responsible authorities, the 
report states: “ We are unable to state who 
they are as we have not the information, 
but we are of opinion that the matter should 
receive special attention on account of its 
national and international importance." 
The report complains that the personnel 
occupying the minor posts are ignorant of 
telegraph legislation and tariff rates ; they 
do not attach to their work the importance 
which they should, for the reason that no 
one will trouble them if they neglect to 
attend to their duties. 

In the Government telegraph service an 
operator who fails to respond to a call after 
a period of five minutes is liable to a heavy 
tine, as well as a bad mark in his service 
conduct book; in the Argentine wireless 
stations, on the other hand, such negligence 
is not visited by any punishment. The 
report states that the wireless service should 
become a branch of the Adininistration of 
Posts and Telegraphs ; in this way it would 
serve as an auxiliary to the land lines, and 
might relieve the South American traffic 
over these lines. 

If this were done the wireless service 
would hecome of value, and even self-sup- 
porting. A saving would be effected by the 
abolition of dual staffs, and, more important 
of all, the service would become more 
efficient, and there would no longer be any 
reason for foreign criticism, which is at 
present well-founded. 

* * * 

The Siasconset station (U.S.A.) has been 

temporarily closed to public service. The 
South Wellfleet  (short-dis- 


оа 4 tance) station has been re- 
oed. " opened, and the service 


hitherto performed by Sias- 
conset will be transferred to South Wellfleet. 
The Faro Recalado Coast station (Argen- 
tine) has been reopened for public service. 
Е 
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A Panorama of the Marconi Station at Honolulu, showing Power 


THE TRANS- PACIFIC 


renowned than war"; and the 

formal opening of the Trans-Pacific 
stations of the Marconi Wireless Telegraph 
Company of America at Bolinas and Mar- 
shalls, Са]., and at Kahuku and Koko Head, 
Hawaii, was a victory over place and time 
the like of which only the living generation 
has experienced, and it is doubtful whether 
our sons or yet our grandsons will witness 
another triumph on so gigantic a scale. 
It almost passes comprehension to think that 
a sign controlled by nothing more than the 
pressure of a finger should travel through 
space and be received undiminished at the 
Edge o' Beyond. 

Looked at from this light, the inauguration 
of such a mighty enterprise as the opening 
of the first link in a Trans-Pacific chain of 
wireless communication is an event of the 
first importance, and therefore September 
24th, 1914, must be looked upon as a land- 
mark in the history of progress. 

At Bolinas, Cal, the Marconi Company 
entertained a number of guests for the 
opening ceremony. These included the 
Mayor of San Francisco, the Vice-President 
of the Panama-Pacific International Exposi- 
tion, and representatives of all the great 
trans-oceanic steamship companies, besides 
many of the foremost men among the great 
industrial concerns of America. The won- 
derful stations were open for inspection, 
and perhaps the best idea of their enormous 
power may be gathered from the following 
technica] description of their apparatus. 


" D hath her victories not less 


They have an installation of 300 kilowatts 
and a voltage of 13,000. "There are nine 
steel masts, each 300 feet in height and 
carrying thirty-two wires, each 2,000 feet in 
length, from which the messages are flashed 
across the seas. The duplex system is used 
at Bolinas, messages being received and sent 
at the same time. This is accomplished by 
means of the station at Marshalls, twelve 
miles to the north of Bolinas on Tomales 
Bay, where the incoming messages are not 
blurred by the noise of the sending station. 
The current is received on underground 
cables from the Pacific Gas and Electric Co.'s 
transmission line at a voltage of 2,200 and 
60 cycles. It is first transformed to 440 
volts, all the mechanical parts of the plant 
being operated at that voltage, including 
the motor that drives the alternator, chang- 
ing the current to 210 cycles and 2,000 volts. 
It is then stepped up in transformers to 
13,000 volts, at which voltage it charges the 
condensers and is sparked across the dis- 
charger, which is mechanically connected 
with the alternator by a shafting and run at 
1,800 revolutions a minute, the number of 
studs in the discharger giving a spark fre- 
quency of 420. From the condenser banks 
to the discharger the current, instead of 
being carried on copper wires, is transmitted 
over continuous copper sheets more than a 
foot in width. 

At Honolulu another large gathering was 
also entertained, the guests including Gover- 
nor Pinkham and 200 representative men of 
Hawaii A special train took the guests 
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House and Operating Buildings and the Aerials, which stretch a mile. 


WIRELESS STATION. 


from Honolulu to Kahuku, a distance of 
about sixty miles. A dinner had there been 
arranged for them, during the course of 
which Governor Pinkham opened the station 
for service from a seat at the head of the 
table by pressing a silver key mounted 
thereon, which set the wireless machinery 
in motion. The first message sent was to 
President Wilson, then one from the Mayor 
of Honolulu to the Mayor of San Francisco, 
who was a guest at the Bolinas Station in 
California. Shortly after this a message was 
received from Mr. Marconi, which ran as 
follows: “ Please accept for yourself and 
convey to Taylor (Supervising Engineer of 
the Marconi Company) and all those asso- 
ciated with him my warmest thanks for their 
effective work in forging the first link in the 
Pacific chain.” Other interesting telegrams 
followed, amongst them being one from the 
American Secretary of War, Washington, to 
General Carter, another of the guests at 
Honolulu. 

In the course of the opening ceremony 
Governor Pinkham made an admirable 
address. 

The great plant at Kahuku, which is 
literally the largest wireless station in the 
world, is a system to wonder at; the huge 
concrete power house with its bewildering 
mass of machinery, its huge coils, its mys- 
terious glass tanks, its spark room, where 
red danger signs flame on the walls and where 
an incautious intruder would emerge with 
deafened ears, all create an atmosphere 
which is best described as indescribable. 


Already the Marconi offices at Port Street 
have become the centre of great activity, 
and the amount of business done during the 
few weeks that it has been open for public 
use testify to the great need for such a 
service. 

The rates and conditions of service are as 
follows : 

GREAT BRrTAIN—HONOLULU. 
Ordinary full rate, 2s. 3d. per word. 
Night letters, 11s. for 13 words, including 

prefix and 6d. for every additional word. 

Week-end letters, 14s. 6d. for 25 words, 
including prefix, and 6d. for every additional 
word. 

Messages for Honolulu and all other 
places in the island of Oahu are delivered 
free. Messages for Hawaiian islands be- 
yond Honolulu are accepted only at sender's 
risk. 

Messages for the islands of Hawaii, Maui 
and Kauai may be forwarded beyond Hono- 
lulu by mail or by wireless telegraph, the 
charge for the wireless transmission being 8d. 
per word in addition to the rate to Honolulu. 
In the latter case “ via wireless " must be 
signalled in the service instructions of mes- 
sages to be forwarded by wireless telegraph 
to destination, in addition to the indicator 
" Via Marconi." There is no charge for 
mailing. 

Messages for other Hawaiian islands can 
only be forwarded by mail from Honolulu. 

The name of the island must appear in 
the address of every message going beyond 


Honolulu. 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


(Second Course) 


(VL) Transmitting-Condensers.— II. 


[The article in the March number completed the first course of instruction. The present is the sixth of a new series 
of articles, which will deal chiefly with the application of the principles of wireless telegraphy. Those who have not 
studied that series are advised to obtain a copy of “The Elementary Principles of Wireless Telegraphy," which is 


now published, price ls. net, and to master the contents before taking up the course of instruction. 


An announcement 


concerning the second examination appeared on page 333 of the August number of THE WIRELESS WORLD.] 


Determination of Capacity.—-If C is the 
capacity of a condenser in farads, V the 
voltage to which it is charged, then the 
energy stored in the condenser is 4 CV? 
joules, the joule being the electrical unit 
of energy when the units of current and 
voltage are the ampere and the volt respec- 
tively. As there is a certain maximum 
voltage strain at which any given dielectric 
‘ will break down, it follows that there must 
be a limit to the amount of energy that can 
Һе stored іп a given condenser. Glass is 
practically universally used in transmitting- 
condensers, so that, in what follows, we 
shall confine ourselves to condensers with 
glass as the dielectric. Glass breaks down 
under a voltage strain of about 250,000 
volts per cm. of thickness, which would give 
a limiting voltage of 50,000 for glass plates 
2 mm. thick. This value cannot be taken as 
anything like the safe voltage at which the 
glass of a condenser can be worked—first, 
on account of irregularities in the thickness 
of the glass; and, second, because the glass 
plates are much more liable to puncture 
round the edges of the metal plates. Pro- 
bably 4,000 to 5,000 volts would be a safe 
working voltage for glass 2 mm. thick. 
Let us take a condenser having a plate 
area of 1 square metre, thickness of plate, 
2 mm., and dielectric constant 7. 

Capacity of condenser 
- 10,000x7  — 
~ 4X 3:14x 2x 9x 100,000 

Maximum energy storage 

=4CV2=4 x 031 x 4,000? + 1,000,000 

:25 joules. 
Suppose, now, we halved the plate area, 


but doubled the thickness of the glass plates, 
so that the volume of glass in the condenser 


mí. — 031 mf. 


would still remain the same—1.e., 9,000 c.c. 
The capacity of the condenser would now 
only be one-quarter of its original value, 
but the maximum voltage it could safely 
take would be doubled—say, C,=}C, and 
V,—2 V, Hence the new energy capacity 
=} C, V? —-4[106 x (2 Vy] 210, V? 
—that is, the energy capacity is unchanged 
by the rearrangement. Roughly, then, we 
may take it that the volume of glass to be 
used in à condenser is fixed by the energy 
to be stored in the condenser at a single 
charge. As we have seen above, this volume 
of glass can be made up in various capacities 
by alteration in the thickness of the plates, 
or by dividing the original condenser into 
two equal parts, and connecting these in 
series, which is exactly equivalent to doubling 
the thickness of the plates. Our calculation 
shows us that in an ordinary plate condenser 
about 8,000 c.c. of glass is necessary for every 
joule of energy to be stored. 

The next question to be settled is to what 
capacity the required volume of glass is to 
be made up. Take the ordinary syn- 
chronous disc, or quenched gap set, in which 
the condenser is charged and discharged 
once every half-cycle of the alternating 
current. If this occurs N times per second, 
each time the condenser, C, being charged 
to a voltage, V, the total power supplied 
to the condenser is Nx 4 CV?, and this must 
be the power of the set P—z.e., P=} NCV*. 

If we consider any given set for supplying 
the power, consisting of alternator and 
transformer: (1) The power, P, is fixed ; 
(2) the voltage, V, to which the condenser 
is charged is fixed by the transformation 
ratio of the transformer, and this is usually 
made so high, in the first place, that it 
cannot be increased to any great extent 
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without leading to difficulties in the insula- 


tion of the transformer; (3) the number 
of times, N, the condenser, will be charged 
is fixed by the alternator frequency (this 
will usually be once every half-period of the 
low-frequency current). 

Hence in the equation, P=} NCV?, all 
the quantities are fixed except C, so that 
we can get C from 


2P 
: NV? 

and the volume of glass required is got from 
the energy to be stored at each charge, 
which is P/N. These two things com- 
pletely determine the condenser to be used 
in the case of the usual commercial station. 
The primary circuit is completed by adding 
a sufficiently large inductance for coupling 
purposes, so that the wave-length of the 
primary circuit is fixed, and the aerial is 
designed to work on that wave-length 
With the amateur, however, it is more 
probable that the wave-length on which he 
has to transmit is fixed ; that is, the pro- 
duct, LC, of the primary circuit is fixed, 
since A—1885 LC. Не must therefore 
determine whether the value of the capacity 
found will allow the primary inductance to 
be made large enough. 

Let us take the case of an amateur set, 
in which the primary condenser is to be 
charged by means of an induction coil and 
discharged through a rotary gap. The 
conditions in this case are only very roughly 
similar to those holding in the case of the 
synchronous disc set, but the example 
will be of more interest to the majority of 
readers, and will be sufficiently accurate 
to indicate the order of magnitude of the 
quantities involved. 

Discharges per second =200. 

Maximum condenser voltage =4,000. 

Wave-length for transmission = 200 metres. 

Assume power available on the high 
tension side—50 watts. 

Average energy in condenser per charge— 
50/200 =:25 joules. 

We have seen previously that such an 
amount of energy would require about 
2,000 c.c. of glass, the glass being 2 mm. 
thick to withstand a strain of 4,000 volts. 
This gives a plate area of 10,000 square cm., 
and a capacity of :031 mf. The capacity 
could, of course, be calculated direct from 
the equation— 


667 


2P 2x 50 
СОМУ? 200x 4,000? 

Also, since the wave-length to be used 
is 200 metres, we have for the primary 
inductance— 

200 —1,885 v Lx ‘031 
Lx :031=,)5 
L :37 microhenries. 

This inductance would be something like 
two circular turns of wire of 10 cm. diameter, 
the adjacent turns being 1 cm. apart, and, 
judging from general practice, would do 
quite nicely. The capacity could therefore 
be made :031 mf., as specified, of 10,000 
square cm. of glass 2 mm. thick. 

Photographic whole-plates are about 2 
mm. thick, and are 18 cm. by 23cm. Allow- 
ing 1 cm. overlap each side the metal plate 
gives a working plate area of 16x 21 —336 
square cm. per plate. Hence, about thirty 
such plates would be required. It would 
be better to make the condenser up in two 
halves, each consisting of fifteen glass plates 
interleaved with metal plates. In each 
condenser the alternate metal plates would 
be connected together to form one side of the 
condenser. 


— 081 m f. 


Transmitting Jiggers. 
735. The jigger is simply a type of 
transformer, suitable for the high-frequency 
oscillations concerned, by means of which 


fig! 


the energy is gradually transferred from the 
primary circuit to the aerial circuit. It 
consists of two coils of wire, one being the 
inductance of the primary circuit, and the 
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other being in the aerial circuit, their 
position being shown diagrammatically in 
Fig. 1. The primary coil has very few turns, 
one, two, or three being the usual number, 
whilst the number of turns in the secondary 
can be varied up to about twenty. These 
two coils are arranged so that one can be 
moved relatively to the other. In the small 
Marconi sets one can slide past the other 
in the direction. shown by the arrow. 
Exactly the same purpose would be served 
by sliding one away from the other along 
their common axis or rotating one relative 
to the other. Either by moving the coils 
closer together or by increasing the number 
of turns in the jigger secondary the coupling 
between the two circuits can be increased, so 
that the energy is more rapidly transferred 
to the aerial circuit, but if the coupling is 
made too tight the circuits oscillate to two 
frequencies (see Elementary Principles, pp. 
92-8), and two wave-lengths are radiated, 
making it difficult to get sharp tuning at 
the receiving end. The International Wire- 
less Convention has made it illegal for any 
station to be so tightly coupled that the 
two wave-lengths radiated shall differ by 
more than 15 per cent., and the usual value 
on a station will be less than 10 per cent. 
Providing this limit is not exceeded, the 
coupling is tightened to give the maximum 
current in the aerial, as indicated by a hot- 
wire ammeter or a shunted lamp. 


The great point in the design and construc- 
tion of a jigger is to keep its resistance 
as low as possible. Now, high-frequency 
currents tend to keep to the surface of a 
wire. This is due to the fact that the 
total inductance (self and mutual) of a 
longitudinal filament in the interior of a 
wire 1s greater than that of a similar filament 
on the outside of a wire, on account of the 
increased reaction of the other filaments 
on the filament under consideration. This 
slight difference in inductance has a very 
marked effect at high frequencies, since the 
choking effect is proportional to the fre- 
quency, and results in the current keeping 
to the surface of the wire where the induct- 
ance is less. The current does not keep 
wholly to the surface of the wire, as the 
resistance would then become too high, 
but compromises between the decrease of 
inductance and the increase of resistance. 
This surface effect 18 lessened by making the 
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jigger of wire consisting of several strands 
of finer wire twisted together. For small 
amateur sets 7/19 cotton-insulated wire 
will do quite well. Even in this case there 
is still a tendency for the current to use only 
the outside wires. Hence, in the case of 
larger jiggers—say, for a power of 5 kilo- 
watts—either the jigger primary, or both 
primary and secondary, are wound with a 
cable having a hemp rope centre, this being 
covered by a layer of wires, each wire, of 
course, going the whole length of the core. 
For very large powers, 100 kw. and over, 
this is not good enough. The hempen 
cores are replaced by large wooden coils, on 
which an outer skin of wires is laid. Each 
wire of this skin travels the whole length 
of the coil, encircling the core one or more 
complete turns in its journey, so that all the 
wires may be of the same length. These 
wooden coils may be as much as 12 feet 
in diameter, while the diameter of the cross- 
section of the wooden core is about 1 foot. 
Each of the outer wires is itself stranded, 
so that in these ways all the metal used 
is in active service, and the resistance of the 
Jigger is kept as low as possible. 

736. The Auto-Jigger.— A modified type 
of jigger, much used by amateurs, is known 
as the direct coupled, or auto-jigger. In 
this the jigger primary is simply a turn or 
two tapped off the jigger secondary itself, 
as shown in Fig. 2. It has just the same 


E 


E42 + 


cliaracteristics as the more usual inductively 
coupled jigger, so that it does not require 
separate treatment. 
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Contract News 


The following vessels have recently been fitted with wireless installations by 
Marconi's Wireless Telegraph Company :— 


Borderdale — .. — .. Jameslitle& Co... .. шу. «ss. GTE 


Name of Vessel. | Owners. Call Letters. | Type of Installation. 
Burmese Prince .. .. | Prince Line, 14а. .. GRP 1} kw. and emergency set 
Anglo-Australian .. | Lawther, Latta & Со. (Nitrate Producers Steam- GTQ is " 

ship Co., Ltd.?. 
Ánglo-Patagonian m » » m э GRC » » 
Anglo-Bolivian .. 2s P M A б | GRA 28 * 
Lunka .. ie .. | British India Steam Navigation Co., Ltd. be GLM ^ i 
Colaba oo oe ” 9) "mm ” oe GBT , » 
Sir Harvey Adamson . »* „э » ?» . MUK | ” КЫ 
Manchester иеше Manchester Liners, Ltd. .. "n - $^ YYB M f 
Oanfa .. . | Alfred Holt & Co. .. ei m bs Ре GTL е vs 
Nessian .. .. | F. Leyland & Co., Ltd. .. oy i T GPV 2 © 
Katherine Park . .. | Park Steamship Co., Ltd. .. ss T js GRU »n T 
Mary Park is is zs T ss GRH " E 
Austrian Prince.. .. Prince Line, Ltd. .. Vs sia as - YYJ } kw. and emergency set 
Moorish Prince .. cd s n ps T m - v YYK " * 
Welsh Prince .. E. " " a um к - oa YYM " j 
Siamese Prince .. EM b ‘i E 2s "v bd ET YYN т s 
Portuguese Prince vt " “i -— 54 m zn e GRS is is 
ÁAnglo-Sazon  .. ..  Lawther, Latta & Co. (Nitrate Producers Steam- GUB | " - 
| Ship Co., Ltd.). 
Anglo-Colombian es s Р "i -" | GUA А A 
Anglo- Mexican ee . , » А) ,* YYC | » » 
Anglo-Californian oe | ye es »» »? | ҮҮН | ” » 
Devona .. T. .. | Cairns, Noble & Co. ба - pa "T GRD А5 " 
Fremona .. vu eu x Уй. edu v "s is - GSN | is is 
Jacona .. ia —— m Wo us vs - ux E GUW | p js 
Iona “a -T pe v kx - xdi T cs GTU | m y 


ae e a a ee С нё 


Orders have been received by the Marconi Co. to equip the following vessels :— 


Name. Owners. Type of Installation. 

Glenartney .. 25 .. | Caledonia Steamship Co., Ltd. beg m | 2 kw. and emergency 

Mary Park .. - .. | The Park Steamship Co., Ltd. vu E A » ЕА 
Explorer ee T .. | The Charente Steamship Co., Ltd. .. ЖЕ T E к 

Inventor e Sa as E T ES si Ta з a m 
Tactician... ua "n " " vs js Ap. p ХЕ " РА 
Collegian... = we ji Р s 2 ded єз — 3 S 
Politician .. ww | EM HC. 


Calchas + su ae Ocean Steamship Co., Ltd. ne bi 
Goldmouth .. Es .. | The Anglo-Saxon Petroleum Co., Ltd. 


Strombus • э ээ »9 9 oe 79 
Natica ge »» »» ээ | op oe 
Ulysses " T » " | e T 
Kanella LE ” , » ; rr) » 
Patella ee s3 ДШ »9 gs ,9 | ” 99 
Cardium 23 vis 24 " " РА 3s | УЗ "m 
Mitra... T is us И 2 " " >» 3 РА » 
Conch.. si 23 "T ‚„ РЯ эз Y E БУР - 


Volumnia .. - .. | The Volumnia Steamship Co., Ltd. 
Brodmount .. es .. | The Brodmount Steamship Co., Ltd. 


Toku Shima Maru .. .. | Nippon Yusen Kaisha р " NE 4 kw. and emergency 
Den of Ewnie - .. | Chas. Barrie and Sons " 5 
Brisbane River iie .. | The British Empire Steam Navigation Co., (Ltd. . :| M = 


Dorington Court .. .. | Cressington Steamship Co., Ltd. .. А ёё | 


The Marconi Wireless Telegraph Company of Canada, Ltd., announce the equipment 
of the following vessels :— 


Mm en ee 


Name of Vessel. Owners. Туре of Installation. 


Н.М.С.5. Sheerwater .. T .. | Canadian Government (Dept. of NavalService).. 17 kw. and emergency set 
Bloodhound ai 2 oe .. | Murray and Crawford , E 4 kw. and emergency set 
Н.М.С.8. Tuna .. 5 E 2 ‚ Canadian Government (Dept. of Naval Service). . | 


» 24 


=- == на — ————— — € = -— — — = — ——— — ——á 


They have also oe instructions from Messrs. Bowring Bros. to equip three of their vessels, ‘the Viking: Eagle. 
and Terranova with }-kw. and emergency sets. 
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The Library Table 


" MODEL ANSWERS TO TEST QUESTIONS IN 
WIRELESS TELEGRAPHY." London: 
The Wireless Press, .Ltd., Marconi 
House, Strand, W.C. 18. 


Some two months ago we directed atten- 
tion in these columns to a series of Test- 
Question Cards issued by The Wireless Press, 
Ltd. There is now available the above 
book, which furnishes an unfailing key to 
the question cards. The answers set out 
in the book should be used for comparison 
purposes in order that the accuracy of the 
student’s knowledge may be checked. At 
the same time, an intelligent study of them 
will give the student a thorough grounding 
which should enable him to answer any 
questions that may be put. This course of 
instruction is so inexpensive that it deserves 
to be given a trial, and if the measure of 
success achieved by the compilers is to be 
gauged by sales, then The Wireless Press 
questions and answers is an unqualified 
success. 


* FROM THE TRENCHES.” 


Most of the war correspondence appearing 
in the newspapers is made up of accounts 
gathered by correspondents who are very 
far removed from the actual battle lines, 
with the result that the narratives make up 
in vividness what they lack in fact. This 
is not the fault either of the correspondent 
or of the newspaper for which he is writing ; 
it is merely one of the consequences of 
modern conditions of warfare. "The scale of 
the fighting in Europe is far too vast for a 
single eye-witness to cover, even if he could 
be near the line of battle, and to supplement 
the bare official bulletins issued at varying 
intervals (except from Paris, Petrograd and 
Berlin), we have to content ourselves with 
accounts of more or less exciting personal 
experiences and attempts to describe the 
atmosphere of countries under the war 
cloud. ln spite of the difficult conditions, 


it must be admitted that a goodly proportion 
of the war correspondence is very ably done, 
and many of the dispatches sent by Mr. 
Geoffrey W. Young to the Daily News and 
Leader rank among the best we have read. 
Some of these dispatches have been repub- 
lished in the form of a book, under the title 
" From the Trenches,” published by Mr. 
Fisher Unwin, 1 Adelphi Terrace, London 
(paper cover, 2s. ; cloth, 2s. 6d. net), and a 
very interesting volume it makes. It takes 
us up to the long-drawn-out battle of the 
Aisne, and the graphic story is interspersed 
with short summaries of the various move- 
ments as they developed, within the period 
covered by the author. 


“ KEEP SMILING.” 


“ Тһе object of this little book is to show 
that we can be every bit as romantic as the 
Germs when we like—-can, in fact, beat 
them in their own lyin'. All goods manu- 
factured in Germany can be made just as 
well here."—We quote the preface of this 
admirable little book issued by Eveleigh 
Nash for Messrs. Walter Emanuel and John 
Hassal. The sub-title of the book is “ More 
News by Liarless," which we take it is a 
skit on certain items among the war news 
originating in Germany and daily issued to 
the public by The Wireless Press, and which 
has already become famous. It would only 
be possible to give an adequate review of 
this book by reproducing it in full for our 
readers, as letterpress and cartoons are во 
blended together that neither is complete 
without the other. Since we cannot do this, 
we advise our readers to spend 6d. and 
secure the book for themselves. They will 
not regret the money. For ourselves it 
delights us to see how cleverly the style and 
mannerisms of the German bulletins have 
been “ hit off," but then Mr. Hassal and the 
witty author of “ Punch's " weekly “ Chari- 
varia " have rarely disappointed us. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions on technical and general problems that 

arise in the course of their work or in their study to the Editor, THE 

WIRELEss WonLp, Marconi House, Strand, London, W.C. Such questions 

must be accompanied by the name and address of the writer, otherwise they 
will remain unanswered. 


A. C. W. (Kentish Town) asks whether it is possible to 
transmit by a powerful station waves strong enough, when 
brought through a suitable receiving apparatus, to supply 
an electric motor of, say, 60 h.p., at 500 volts, or a group 
of six motors at the same voltage, with a current strong 
enough for continuous working. 

Answer.—The transmission of power by electromagnetic 
waves as distinct from the transmission of telegraphic 
signals has not, up to the present, received much attention. 
One problem is to devise an aerial or other radiator which 
will transmit energy in one direction only, instead of 
in all directions. Certain forms of aerials are better in 
this respect than others, but none are suitable for the 
transmission of power. It will, we anticipate, be many 
years before 60 h.p. van be transmitted any considerable 
distance by electromagnetic waves, and it would need a 
machine of special design to be driven in this manner. 


A. M. (Alloa) has tried experiments with & magnetic 
control using an electrolytic detector, but has experienced 
considerable trouble from the spark that forms at the 
electromagnetic contact. He asks how he can construct 
a non-inductive resistance such as is mentioned in the 
chapter dealing with the detector testing in Mr. Bangay's 
book. He has been using & current of about half an 
ampere, 3 volts, with ordinary doorbell electromagnets. 

Answer.—To make a non-inductive resistance, first 
decide on the value of resistance required. A resistance 
of about 15 ohms is suitable for an ordinary pattern 
electric bell electromagnet, but it is best to obtain the 
most suitable value by experiment. For this test connect 
the resistance wire across the coils and adjust its length 
until the spark is suppressed, taking care not to have 
too small a resistance, which would only run the battery 
down. 

Now double the resistance wire (which must be covered) 
and, commencing with the looped end, wind it round a 
suitable bobbin or small piece of wood, etc., bringing the 
two free ends out separately and connecting them to the 
coils as before. 

Any of the ordinary resistance wires may be used and 
the gauge should be the smallest which will carry the 
current. The current can be calculated from the E.M.F. 


of the battery and resistance of the shunt and magnet coil 
circuits. 


J. A. W. (Eccles) asks if the following formula is correct 
for calculating the length of wire required for aerial tuning 
inductance of a wireless receiving circuit :— 

18 S. W.G. 21 —multiplying constant for same. 


W 

Е. ay, iLi 

L,—Length required in feet. 

L,—Length of receiving aerial in feet. 

W—wavelength of transmitting station in feet. 

Answer.—Your formula is quite wrong. To obtain 
the necessary inductance with a minimum resistance the 
wire is always wound into a coil. The inductance of a coil 
depends on its length and radius and not (except to a 
small amount) on the size of wire used. Your formula 
does not take account of cither of theso dimensions. 

In order to calculate the additional inductance required 
it is neceasary to know the capacity or inductance of the 


aerial. There are formule» for calculating either of these 
quantities, but except in the case of single wire aerials 
they are very complicated. It is easier to measure the 
inductance of the aerial as follows :— 

First, measure the wave-length of the aerial as it is 
without additional inductance or capacity. let this wave- 
length be W metres. 

Next, measure the wave-length when an inductance of 
known value is connected in series with the aerial; let 
the wavelength be U metres. 

Then we have W’=(1885)’ L, C 

and U:— (1885): (L, --L,) C, 

Whence U?—W? — (1885)? L, C, 

Where L, =inductance of aerial in microhenries. 

C, =capacity of aerial in microfarads. 
L, — added inductance microhenries. 

From the fast equation we find C,, and putting its value 
in the first equation we obtain L,. 

Now, using the same formula calculate the additional 
inductance required for the wavelength it is desired to 
receive. 

The inductance of a coil of wire wound on a circular 
former is given by :— 

L=1* n’ d'l k microhenries. 
1,000 

n=No. of turns of wire in 1 centimetre length of coil. 

l=length of coil in centimetres. 

d=diameter of coil in centimetres. 

k is a factor depending on the ratio of the diameter to 
the length of coil 

if D=:10 5 1:0 1:5 2 


L 
К —:96 '81 *69 *60 '53 
The best way is to calculate the inductance of severa 
lengths of winding and plot a curve to find the length 
which gives the inductance desired. 


M. F. C. (Lisbon) has an electrolytic detector with an 
inductance of thin copper wire insulated and mounted 
in a cardboard cylinder, 10 in. long by 3} in. in diameter. 
He asks whether he can replace this detector by another 
crystal, and what crystal he may use. His 'phones are 
high resistance, 2,000 ohms. He proposes to work an 
inverted L aerial about 150 ft. long and 50 ft. above the 
ground, for receiving only, and he asks whether this will 
enable him to receive signals over long and short ranges. 

Answer.—You can certainly replace your electrolytic 
detector by a crystal. Any of the usual crystals may be 
used, but we advise carborundum with a potential applied 
to increase the sensitivity. Your aerial is a fair-sized one, 
but to get long-distance stations the larger you are able to 
make it, the better. The wire used should preferably be 
silicon bronze or phosphor bronze, stranded, since these 


are stronger than copper and better able to stand the effect 
of wind. 


S. W. (Leeds). — We do not know of any method which 
has been tried for controlling a high-frequency spark by 
means of a mierophone. You would probably meet with 
no success in trying to make the microphone work your 
spark coil, since this requires a break in the primary 
circuit to give a spark, not a mere alteration in resistance 
as would be given by the microphone. 
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The following method might be tried. Connect the 
spark coil to a high-frequency circuit, consisting of а small 
Leyden jar condenser and an inductance of four or five turns, 
wound on a large diameter former. Inside this inductance 
place a secondary coil of many turns, the space between 
the two coils being 4 in. to 1 in. all round. The best 
number of turns must. be found by trial. Connect the two 
ends of this inductance to the spark gap where you wish 
the spark to appear, with the microphone in one lead. It 
is best to connect this circuit to earth as shown. The 
spark coil must be working all the time and the spark gap 


Coil of few Eros 


== Lorth conrechors, 


on the secondary altered till the spark just does not pass. 
Now, on spéaking into the microphone, the resistance of the 
circuit will be altered and a spark may pass. A consider- 
able amount of experiment may be necessary to get the 
apparatus to work. Perhaps severa! microphones in 
parallel might be better than one. The leads from the 
secondary coil to sparkgap must be well insulated, pre- 
ferably suspended in the air by small insulators tied to 
strings. 
Ruhmer'e book on wireless telephony is the beat. 

With reference to your query as to the meaning of 
antenna circuit, the word antenna is another name for 
aerial, and hence the term means the aerial circuit, i.e., the 
capacities, inductances, ete., which are connected to the 
aerial 


A. R. (Swinton) has made a etic detector, but is 
unable to receive any buzz in the ‘phones when he tests 
with the buzzer. He haa had fairly good results with 


ог? 


COPE \ 
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An ordinary ignition coil may be used as a telephone 
transformer to commence with, but the low resistance 
winding has usually not enough turns on it for best results. 

The circuit should be as Fig. 1. 

From the details you give your inductance is too small 
for receiving Clifden. It would probably require another 
coil of the same size connected in series or, better still, 
wind a new ooil half as long again as the one you have and 
use it. We should expect signals to be weak owing to the 


Hed 


* ^g 


resistance which such an inductance has and the small 
size of your aerial Your sketch of the crystal circuit 
appears inoorrect in one particular. What is the short- 
circuited condenser for? If it is an aerial tuning con- 
denser for reducing wave-lengths it should be in the earth 
lead (Fig. 2). If it is a detector-tuning condenser it should 
be connected as in Fig. 3. 


A. C. (Brighouse) enquires whether, in constructing an 
oscillation transformer, for receiving a certain wave- 
length, say 1,000 metres, the secondary has to be capable 
of tuning to the same wave-length or to a ter wave- 
length than the primary. (2) If the secondary is longer 
than the primary, a portion of the secondary would project 
beyond the primary. Would this portion be loosely coupled 
and would it be detrimental to reception ? (3) Should 
the secondary be of larger or smaller diameter than the 
primary, and are large or small diameter tubes best for 
winding the coils on ? 

Ansicer.—(1) The design of the secondary coil of an 


High resislorce 
winding o Telephone 
transfor er 


Telephone receler 


Low resvskonce 


winding 


of Telephoret 
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crystal. He uses double-headed ‘phones, with a total 
resistance of 4,000 ohms, and asks if these are wound at 
too high a resistance for the magnetic. 

Answer.—In your letter you do not give any description 
of the circuit used with your magnetic detector and hence 
we are unable to tell exactly where you are at fault. How- 
ever, for a start, your telephones are unsuitable, but they 
may be adapted for use by means of a telephone trans- 
former. Connect the high resistance windi to the 
telephones and the low resistance winding to the secondary 
coil of the magnetic detector. 


fig / 


oscillation transformer should be such as to make its 
inductance of a value suitable to the partioular detector 
in use. The secondary coil and the condenser across it 
will, of course, tune to the same wave-length as the aerial 
together with the tuning inductances and jigger primary 
gives—that is, to the wave-length of the signals to be 
received. If a high-resistance crystal, such as carborun- 
dum, is to be used, as large a voltage as possible is required 
at the ends of the jigger secondary. This will be obtained 
by using as small an external condenser as ible across 
it. It must not be forgotten that the actual coil itself has 


THE WIRELESS WORLD 


a distributed capacity along its length, in somewhat the 
same way as that of an aerial, Hence even with no 
external condenser such а со has quite a definite natural 
wave-length. For a low-resistance crystal, such as 
zincite or galena, high voltage is not so necessary, and 
they therefore work better with a larger tuning condenser. 
Hence, for working with carborundum, the jigger secondary 
will be bigger (not referring to dimensions, but rather to 
number of turns) than when working with zincite. (2) The 
coupling, and therefore the reaction of one coil on the 
other, depends on the proportion of the total magnetic 
flux due to a current in one coil that is wholly or partly 
linked with the other; the greater this proportion is, the 
tighter being the coupling. It does not matter whether 
one portion of a coil is only loosely coupled, it is the coils 
as a whole that have to be considered. 

(3) It is usual, but not essential, to make the secondary 
on a larger diameter tube than the primary. In winding 
inductance coils, the aim should be to obtain the required 
value of inductance with the minimum number of turns, 
and therefore of resistance, other conditions being fulfilled. 
It can be shown mathematically that this result is obtained 
when the length of the coil is about three times its diameter. 


G. V. (Naples) inquires concerning the theory of the 
synchronous dise of the standard Marconi installation. 
The working of the apparatus can be looked at from two 
rather different standpoints: first as a particular use of 
resonance, and second as а case of charging a condenser 
through inductance and resistance. Since, however, the 
condenser is discharged once in every half period, resonance 
does not really come into play very much, and for this 
reason, as well as on account of its greater generality, we 
prefer the second point of view. The conditions to be 
fulfilled, when the condenser commences to discharge, are, 
first and most important, the condenser should have just 
attained its maximum voltage, and second, the alternator 
E. M.F. should be zero, or at least very small, to lessen any 
tendency to arcing. If we are considering a theoretical 
sinusoidal wave of E.M.F. these conditions are both 
fultilled Һу making the inductance of the value required 
by resonance, and setting the disc so that the discharge 
will just commence at the maximum condenser voltage, 
when the alternator E.M.F. will be zero. This requires 
that the dise studs shall bc nearly opposite to, and 
approaching, the fixed studs at this instant. Hence the 
studs will be exactly opposite one another slightly less 
than 90 electrical degrees ahead of the maximum of the 
alternator E.M.F., usually about 85 degrees. The dual 
teat of the quality of a se tting is the high frequency power 
developed and the steadiness of the spark. 


T. B. (Malta) sends us particulars of his installation, 
with the request that we should criticise it, as it will not 
receive ship signals from a greater distance than 60 miles. 

(1) The aerial, which is only ЗО feet high and 40 feet long, 
is rather small, even for tuning to ship waves. (2) The 
zinc wire that is being used for aerial wire is, of course, 
simply iron wire with a very thin coating of zinc. Now 
iron, on account of its peculiar magnetic properties, is the 
worst possible wire to use. The result of these properties 
is that so far as high frequency currents are concerned 
only a very thin layer (about a thousandth of a millimetre 
or во) ів used for carrying the current. The resistance of an 
acrial made of iron wire is, therefore, many times greater 
than that of a similar one of copper wire. If copper wire 
is not available aluminium wire will do quite well. (3) The 
aerial tuning condenser is all right as to capacity (O041inf.), 
but it should be in some way variable, say, by arranging 
that some of the plates will slide in and out. Also it 
should be placed in series with the aerial, and not in 
parallel with the A. T.I. and jigger as shown in the diagram. 
(4) For the reception of ship signals (600 metres) a smaller 
jigger secondary wound with coarser wire than No. 42 
would be a great improvement. As it is at present there 
will be such a large amount of loose end on the secondary, 
when tuned to 600 metres. that much of the energy that 
should go to working the detector is lost in this loose end, 
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unless there is a considerable capacity across the working 
portion of the secondary. Such a capacity does not work 
the crystal at anything like its best. the ideal condition 
being a complete jigger secondary that just tunes to the 
waves without any condenser. A suitable secondary for 
use with the present condenser (0002mf.) can be made of a 
coil about 3} inches in diameter and 6 inches long of No. 28 
wire. 


T. Н. (Stockport). — Could you inform me how to wire up 
a detector-tester of three terminals, underneath base, in 
scries with the crystal ? 

Answer.—Sorry, but we do not quite understand what 
kind of thing your " tester" is. We do not like the idea of 
any kind of tester in series with the crystal; much the 
best form is some arrangement for producing artificial 
signala in your oscillatory circuits—as, for instance, hy 
“ buzzing а few turns of vour earth-lead (see '* Elementary 
Principles on the Tuning Buzzer"). 1f you care to let us 
have a description of vour tester we will sce if we can find à 
reasonably good way of using it. 


H. J. S. (Lee) proposes winding а secondary coil for his 
jigger 7 in. long by 10 in. in dia. with No. 36 dco wire. 
He proposes to wind it in three layers, one above the other, 
and asks for our opinion on this. He also asks for a 
method of winding and tapping off, so that there will be 
no idle part of the winding connected to the conductive 
part of the coil to set up oscillations, He proposes to wind 
300 turns in each layer, with six to eight tappings off. 

Answer.—We strongly advise you to do nothing of the 
sort, but to wind the whole inductance in a single layer. 
The simplest way of avoiding an “ overhanging " inactrve 
length is to divide the coil up into several sections—with 
a gap of say 4 in. between each—joining the various 
sections on as required by a tie-clip clipping on to pins, 
the ends of the section windings being twisted round and 
soldered to these. Or if you do not like tie-clips and want 
a more " finished " arrangement, arrange plug sockets and 
plugs, providing а краге hole for the plug to stay in when 
it i5 not needed to connect up that particular section. By 
this subdivision of the secondary you can dispense wit 
tappings and sliders, if you like; for you can have a variable 
condenser whose maximum value is so small that it gives 
you a good high potential-difference for your crystal, and 
yet whose variation is enough to give the complete over- 
lapping ranges. The value we recommend for such a 
condenser is of the order of *0003 mfd at the maximum 
adjustment, and such a condenser can be of a very simple 
form. 


Diary of Meetings. 


THURSDAY, JANUARY TTH. 

Liverpool Wireless Association.—Discussion on 
" Wireless Telephony " at Creamery Café, 56 
Whitechapel. 

Monpay, JANUARY 11тн. 

North Middlesex Wireless Clvb.— Demonstrations 
with an Harmonograph, at Shaftesbury Hall. 
Bowes Park, London, N. 

WEDNESDAY, JANUARY 13TH. 


Barnsley Amateur Wireless Asso-tation.—Annual 
Meeting, Shaw Lane Cricket Ground. 


TUESDAY, JANUARY 19TH. 
Stoke-on-Trent Wireless Club.—Mr. F. Pamment 
on ~“ Wireless Telegraphy in War," at the Y.M C.A. 
Buildings, Hanley. 
JANUARY 2lsr. 
A ssocialion.--Mecting, 56 


THURSDAY, 
Liverpool Wireless 


Whitechapel. 
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Marconi Patents in America 
Upheld in Action Against De Forest Co. 


HE Marconi Wireless Telegraph Co. 
of America obtained on November 
]3th, from Judge Hough, in the 
Federal District Court, New York, a pre- 
liminary injunction against the De Forest 
Radio Telephone and Telegraph Co. and the 
Standard Oil Co., in its patent infringement 
suit. This prohibits the defendants from 
installing on the boats of the Standard Oil 
Co. the wireless apparatus of the De Forest 
Co., which the Marconi Co. contends may 
be used as an infringement of its own patent. 
In the argument of the application of the 
Marconi Co. the De Forest Co. and 
the Standard Oil Co. had complained that 
since the Marconi Co. had made an arrange- 
ment with the National] Electric Signalling Co. 
it had raised its rates for the use of its 
apparatus to $100 a month for each ship. 
L. F. H. Betts, counsel for the Marconi Co., 
explained in a statement the reason 
of the advance. He pointed out that 
some time ago his clients had brought suit 
against the National Electric Signalling Co. 
in the Brooklyn Federal Courts concerning 
the validity of its own patents, which had 
been granted to Sir Oliver Lodge and Mr. 
Marconi. These were sustained, and the 
High Court of Chancery in England and the 
French Courts gave similar decisions. 

About the same time the National Electric 
Signalling Co. of Pittsburgh brought similar 
suits in Pennsylvania against the Telefunken 
Wireless Telegraph Co. concerning two of 
its patents, which had been granted to 
Fessenden. These were sustained by the 
Circuit Court of Appeals of the Third Circuit, 
and the National Co. then proceeded to sue 
the Marconi Co. on these patents. 

* Such being the case," Mr. Betts went on 
in his statement, '* the National Co. and the 
Marconi Co., each having valuable patents, 
decided that it was for the interests of the 
public, as well as themselves, for licences to 
be granted to each other under these patents, 
so that each might be in a position to supply 


to steamship companies the most efficient 
apparatus. 

“ [t was also represented to the court that 
the Marconi Co. had acquired and was 
maintaining at great expense a large number 
of shore stations, to which none of the 
steamship companies or the De Forest Co. 
contributed, although the law required such 
shore stations to handle business from all 
ships, even if they were equipped with 
competing apparatus." 

It was on account of this that the Marconi 
Co. raised its monthly rental for its apparatus 
to $100, with the result that the Standard 
Oil Co. asked the De Forest people to devise 
a wireless set which would not infringe the 
Marconi Co. patents if they could. This the 
De Forest Co. tried to do, and their attempt 
led the Marconi Co. to begin its patent 
infringement suit. Both defendants filed 
numerous affidavits, the two principal con- 
tentions being that the De Forest apparatus 
was not an infringement and that a pre- 
liminary injunction should not be granted 
because of the advance in rates bv the 
Marconi Co. 

JUDGE’S TRIBUTE. 

In granting the preliminary injunction, 
however, Judge Hough made it clear that 
he did not consider the $100 ‘a month an 
unreasonable rate. He said: 

"* 1 am convinced that down to the present 
time the expense of operation (and of 
litigation) has been so enormous that com- 
plainant has received no fair return from the 
invention, which, under decisions now 
ruling, I must hold to be of the greatest 
value and worthy of praise and regard." 

Then considering the circumstances of the 
Standard Oil Co.'s ships, he pointed out that 
there is a great difference between them and 
those of a vessel which is compelled by law 
to carry wireless apparatus. In the court's 
opinion the Standard Oil Co. “ is not bound 
to have wireless apparatus on its ships; it 
wants that apparatus for its own safety and 
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profit, and I cannot say, and indeed do not 
think, that $100 a month is too much to pay 
for a device without which it is a matter 
of common knowledge the insurance 
premiums on a large and laden vessel would 
be greater bv more than the amount of 
complainant's fees. I am not, therefore, 
disposed to withhold relief by reason of 
complainant's action in raising rates in this, 
the only, instance really before the court." 


GROUNDS FOR THE ÍNJUNCTION. 

Then, in dealing with the De Forest 
wireless apparatus, Judge Hough had no 
doubt tlat it was a practical infringement 
of the Marconi patents, although it was 
possible to use it in such a wav as to avoid 
any infringement. Не said :— 

`* А reading of the affidavits leaves me in 
no doubt that the defendant radio companv 
sold delivered to the Standard Oil Co. on 
board certain of its vessels a signalling 
apparatus which when put together and 
used in the normal way—the easiest wav— 
and the most effective way— would infringe 
both the patents in suit. The whole defence 
amounts to this—viz., that the defendants 
can take and have taken an infringing set of 
apparatus and so arranged or co-ordinated 
it as to avoid infringing. 

" 16 seems to me that it would be (under 
familiar cases) proper to grant a preliminary 
injunction here on the sole ground that this 
apparatus vended and used by defendants 
was capable of infringing and would, when 
ordinarily used, be operated and so adjusted 
as to infringe.” 

Judge Hough then discussed technicallv 
the points of difference between the De Forest 
and the Marconi apparatus, upon which the 
former relied as a defence. and said :— 

“If the defendants’ device diagram- 
matically shown in the affidavits, be con- 
sidered with respect to the receiving claims 
of the Marconi patents, complainant admits 
that, if used exactly as shown, no infringe- 
ment is proved. It 18 on this head that the 
capacity for infringement is important. I 
do not believe that a non-infringing device, 
which could be made more efficient by an 
operator after he gets to sea or just before 
starting by making it infringe, would be 
permitted to remain in a non-infringing and 
less efficient form. The injunction may issue 
as prayed for." 


PATENT RECORD. 
(September—November, 1914). 


20319. September 29th. Wm. H. Shephard and 
A. McKechnie. Line or wireless telegraph system. 
( Provisional.) 

21388 October 22nd. British Thomson- Houston 
Co., Ltd. Wireless signalling systems. (Provisional) 


21474. October 24th. T. Wm. Stratford- Andrews 
and Axel Orling. Receiving arrangements for 
wireless telegraphy. — (Provisional.) 

21872. November 2nd. Charles Horton. Wireless 
or radio-telegraphy. (Provisional. ) 

22609. November 16th. Lucien Rouzet. Regu- 
lating device applicable to self-induction coils or to 
winding of Tesla transformers used in wireless 
telegraphy or other application of high freauency, 
(Prorisional.) 

22807. November 20th. Manrico Compare. Wire- 
less control system. (Provisional.) 

22843. November 20th. Eugene Victor Gratze. 
Method or system for transmitting power or motion. 
( Provisional.) 

22879. November 21st. Ettore Bellini. Appara- 
tus for directed wireless telegraphy and telephony. 
(Com plete.) (Convention date, June 24th, 1914, 
France.) 


The Electrical. World of New York an- 
nounces that Dr. P. Cooper Hewitt has 
completed the preliminary work on a new 
development of his well-known mercury- 
vapour lamps and rectifiers. The main 
features of this invention, as outlined in our 
contemporary, involve (a) improvement of 
the vacuum-tube rectifier for feeble high 
frequency currents such as occur at a wire- 
less receiving station, and (b) the develop- 
ment of an oscillator or converter which 
efficiently transforms direct current of low 
or high voltage into sustained alternating 
current of any frequency. Although the 
rectifier is now said to be in such form that 
it may be used as a wireless receiver of 
sensitiveness considerably greater than that. 
of the most delicate electrolytic detectors, 
since the incoming energy is not only rectified 
but amplified, it is the oscillator which 
Dr. Hewitt believes to be of the greater 
commercial importance, both in wireless 
signalling and in the transmission of power. 
Technical details of the apparatus have not 
yet been disclosed, but we gather that a 
characteristic of the oscillator 1s that the 
frequeney of oscillation may be varied 
instantaneously over a wide range of values, 
which feature should increase the importance 
of the device in its application to wireless. 
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Trade Note. 


One of the conditions sct out by the Convention 
on Safety of Life at Sea was that all ships equipped 
with wireless telegraph apparatus should carry 
an emergency lighting set, working independently 
of the main generator. Immediately shipowners 
set about to comply with the new regulations, but 
& plant suitable for this purpose was yet to be 
designed. John 1. Thornycroft & Co., Ltd., who, 
as manufacturers of oil-driven motors have 
obtained a world-wide reputation, were approached 
upon the matter, and after many expert con- 
sultations devised a plant which is likely to meet 
all requirements. The Canadian Pacific Railway 
Company have already had it installed on their 
new steamers Missanabie and Mctagama. The 
motor is of the Thornycroft six-cylinder type, 
using paraffin fuel. It possesses a forty-kilowatt 
generator, so thut there is a large reserve of power 
for “ overload.” The vaporiser is also of Thorny- 
croft pattern, and its temperature can be easily 
varied to suit all grades of fucl, so that the set may 
be started immediately on petrol and switched 
over to paraffin within tive or ten minutes, or 
started on paraffin by lamp. A special type of 
fuel filter is fitted, which can be cleaned without 
stopping the engine. The cooling water is circu- 
lated by a rotary gear pump round a closed 
system, and passes through a cooler on leaving the 
engine. 

Perhaps it seems strange that suction from the 
pump is not taken direct from the sea, and the 
water after circulating the engine passed over- 
board; but it should be remembered that these 
sets, as they are intended for emergency purposes, 
require to be installed on practically the highest 
part of the vessel, frequently as much as 80 feet 
above the sea level ; and, consequently, this more 
apparent method of engine coolingis quite out of the 
question. 

The generator is direct coupled to the engine 
free wheel and is of the two-bearing pattern. The 
machine is of standard “ protected " {уре and is 
plain shunt wound. Lts voltage is 110. The plant 
is installed in a steel compartment on deck and is 
entirely self-contained. The switchboard is 
mounted on onc wall of this compartment, conse- 
quently all lights can be controlled from this 
spot. 

To conclude, the main features of this admirably 
conceived apparatus by Messrs. Thornycroft are 
compactness, absolute silence in running, great 
economy of fucl, small quantity of cooling water 
required, comparative lightness of equipment, and 
the simplicity with which it can be started and con- 
trolled. Such qualifications combine to make a 
plant which is a model of its kind. 


Marconi Rifle Club. 


A Marconi House Rifle Club has been formed, 
and the inaugural meeting was held at Marconi 
House on December 9th, 1914, Captain Sankey 
being in the Chair. After a short explanation by 
Captain Sankey the establishment of a Miniature 
Rifle Club was unanimously decided upon, and a 
programme of club rules and range rules was 


THE WIRELESS WORLD 


adopted. The following officers were unanimously 
elected for the ensuing year: President, Captain 
Н. Riall Sankey ; Vice-President, Mr. C. В. Сау; 
Secretary, Mr. H. W. Corby; Treasurer, Mr. F. 
Atkin. The Committee will be composed of the 
following: Mr. Н. W. Allen, Mr. A. Capelaere. 
Mr. N. E. Davis (representing Engineers’ Depart- 
ment) Mr. R. H. Hill (representing Transfer 
Department), Mr. Stapleton (representing Field 
Station Department), Mr. A. R. Williams and 
Mr. A. W. Torode (representing Accountant's 
Department). 

The Chairman announced that the Committee 
would subsequently appoint shooting superin- 
tendents, and with this the business of the meeting 
was concluded. 

The following is a short résumé of the rules 
adopted: The annual subscription required of 
ordinary members to be 2s. 6d.; this shall be due 
on January lst each year, or in case of a new 
member on election. Only members of the Marconi 
staff and of the affiliated companies of 16 years 
und upwards are eligible, and no alteration in the 
rules can be made without the approval of the 
National Ritle Association. No competitor may 
Toad until he has taken up his position on the firing 
point, nor leave the point without first having 
unloaded his rifle. At the words ‘ cease fire " all 
rifles must be unloaded, and remain so until “ all 
clear ів given. The range shall only be used 
during hours to be fixad by the Committee. 


Personal. 


Mr. T. M. Stevens has been appointed acting 
superintendent of the Marconi Wireless Telegraph 
Company of America at Baltimore, Md., in place of 
Mr. C. J. Pannill, who has joined the United States 
Government Radio Service, with headquarters at 
Radio, Va. Mr. G. W. Nichols is acting district 
superintendent at Boston in place of Mr. T. M. 
Stevens. 


ORSE CODE CARD, showing Alpbabet, Numerals, 
. Abbreviati^ns, etc., at a glance. Price 2d. post free.— 
THE WIRELESS Press, Lro., Marconi House, Strand, W.C. 


NY BOOKS reviewed in the WinELESS Wortp or 
other magazines, will be forwarded per return upon 
receipt of remittance covering cost of book and postaire.— 
THE WiRELEsS Press, Ltp., Marconi House, Strand, W.C. 


ARCONI OPERATORS and others studying Wireless 

Telexgraphy will find our series of Test Cards and books 
of Model Answers of considerable assistance in attaining 
proficiency. Full particulars on page xiii of this issue. 


AP OF THE WORLD, showing principal Wireless 
Stations. Price 1/8 post free. Тнк WIRELESS PRESS, 
Ltp., Marconi House, Strand, W.C. 


INAL DIGEST FOR WIRELESS STUDENTS. First 
edition, 9d. Second edition, enlarged and improved, 
embracing handbook. Complete Guide to Government 
Exam nation. Useful to Operators. 2/6 net, post free 2/75. 
Liverpool Daily Post.—' Full directions to Candidates 
for the Government Ex mination.” 
The Journalof Commoerce.--"Thereis much matter in the 
book which Students will find it impossible to get elsewhere.'"' 
Sole publishers: WaAr.rLAsEY SrkCIALITY Co., 11 Leasowe 
Avenue, Wallasey, Cheshire. 
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Progress 


Remarks on the Practical Development of Wireless Telegraphy. 


| N October 22nd, 1913, our esteemed 
(_) contemporary Punch, himself of 


world-wide fame, published a striking 
cartoon in which, as representative of the 
human race, he addressed Commendatore 
G. Marconi in the following terms: “ Many 
hearts bless you to-day, Sir. The world’s 
debt to you grows fast." A long series of 
examples had impressed the world with 
the value of the distinguished Italian’s 
invention from the point of view of life- 
saving at sea, and it is no secret from 
those honoured by personal contact with 
him that this constitutes a feature which 
appeals most keenly to his kindly and 
sympathetic nature. The operators sent 
out by the various Marconi companies to 
take up duties at sea have shown them- 
selves imbued with the same spirit of 
devotion to the cause of humanity. On 
every occasion when heroism has been de 
manded these young men have never failed 
Were this the only result attained, it 
would in itself form as proud a record as 
that of any other invention ; but this is only 
one field of activity amongst many. 

No longer when steamers lose touch with 
land do they cease their intercourse with the 
rest of the world. Their wireless apparatus 
enables them to transmit and receive private 
messages of every description over a large 
area of the ocean, and keeps them in touch 
with the world's news. Anyone who, like 
the present writer, has had the experience 
of long sea voyages before the invention came 
in vogue and after, cannot fail to realise the 
immense difference which it makes to ocean 


travellers. Many vessels belonging to the 
mail steamship lines are able to publish 
newspapers containing the latest telegrams. 
As we write we have before us. an instance 
where a vessel crossing the equator received 
news, published in one of these papers, of the 
result of last year’s Derby ten hours after it 
was made known at Epsom; whilst another 
issue informed travellers from South America 
of the declaration of war by Great Britain 
four days before they could have received it 
by any other means. 

Our current number and its recent pre- 
decessors emphasise more up-to-date develop- 
ment still in their series of articles entitled 
“ Wireless Telegraphy in the War." It is 
not desirable, for obvious reasons, to go into 
these matters in detail; but it is impossible 
to take up a single daily paper, morning or 
evening, without having instances of its 
atility in this respect brought forcibly home. 
The winning of supremacy in the wireless 
message field places in the hands of one side 
or another an immense advantage over 
their rivals. It is hardly too much to say that 
the naval success of the Germans off the 
South American coast was largely due to 
the fact that they locally possessed in 
this respect superiority over the British 
admiral. When Admiral von Spee passed 
out of this sphere of local wireless advantage, 
he was taken by surprise and his fleet 
destroyed. The complete history of the 
exploits of wireless telegraphy in the war 
is still in the making. Its final record will 
be written when the course of events has 
lifted the veil now enveloping it. 
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Personalities in the Wireless World 
DR. EDOUARD BRANLY. 


HE famous old city of Amiens, once 
| the capital of Picardy, was the 
birthplace of Edouard Branly, who 
first saw the light under the shade of its 
cathedral of Notre Dame on October 23rd, 
1844. The subject of our portrait page, who 
will be remembered by posterity as one of the 
small group of physicists who paved the way 
for wireless telegraphy, started his education 
in Amiens at the College of St. Quentin. Pro- 
fessor Branly afterwards placed himself under 
the wing of Paris University, the alma mater 
of French students, pursuing his studies at 
the Henri IV. College. Here he turned his 
attention in the direction of medicine and 
physical science and attained such distinc- 
tion as to be elected a Fellow of the Univer- 
sity. He graduated in 1873 with the 
degree of Doctor of Physics, and, continuing 
his study of medicine, became M.D. in 1882. 
Before the latter distinction was secured, 
however, Dr. Branly had added to his fame 
in other directions. After graduating from 
Paris he received an appointment as Pro- 
fessor at the College of Bourges, and later as 
Director of Physical Instruction at the 
Sorbonne. He left the State University in 
1876 to give lectures in Natural Philosophy 
at & free school for advanced students, 
and commenced a practice in medicine. 

Dr. Branly's world-wide fame was assured 
by his electrical researches, particularly 
those associated with the intermittent 
electrical conductivity of radio-conductors. 
Although Mr. D. E. Hughes made remarkable 
observations on “ distance-phenomena ” con- 
nected with electric sparks as far back as 
1879, Branly was the first to investigate 
and describe the fact that an electric spark 
at а distance had the power of changing 
loose aggregations of metallic powders from 
indifferent to good electric conductors. 
These investigations were first made public 
in 1900, and the apparatus which he em- 
ployed as a detector of electrical waves was 


later known as a Branly coherer, the word 
" соһетег”” being coined by Sir Oliver 
Lodge. 

In 1900 the International Jury of Superior 
Precept Instruction awarded Dr. Branly a 
grand prix for his exhibition of this class of 
scientific apparatus, and the French Minister 
of Public Instruction conferred upon him 
the coveted distinction of the ribbon of 
Chevalier of the Legion of Honour. This 
decoration was accorded to Professor Branly 
in recognition of the part he has played in 
connection with the discoveries and extension 
of wireless telegraphy. 

In 1899, just prior to the publication of 
his researches in the new field of electrical 
phenomena, Dr. Branly was invested by Pope 
Leo XIII. with the Order of Commander 
of St. Gregory the Great. 

The researches of Dr. Branly, which he 
treats in an interesting style, a factor too 
often neglected by scientific writers, ap- 
peared in volumes cxi. and схі. of Co:nptes 
Rendus, published between 1902 and 1906. 

In 1903 Dr. Branly was awarded the 
Osiris Prize in conjunction with Mme. Curie 
(of radium fame), and in 1910 he became the 
recipient of double honours, being awarded 
the Argenteuil Prize and an Associateship 
of the Royal Belgian Academy. 

In later years he has devoted special 
attention to the investigation and construc- 
tion of various independent distributing 
apparatus for producing tele-mechanical 
effects without wires. He also constructed, 
in 1906, a safety apparatus, independent of 
syntonisation, for preventing the action of 
accidental sparks in tele-mechanical effects 
without wires, whilst permitting exclusive 
correspondence between a transmitting and 
а receiving post. 

These researches, combined with his 
previous achievements, resulted during 
January, 1911, in his election as a member 
of the Academy of Science in Paris. 
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On the Capacity of Radio- 
Telegraphic Antenna —1Il. 


By Prof. G. W. O. HOWE, D.Sc. 


2]st, 1913, Mr. Louis Cohen develops a 

method of calculating the capacity of 
antennse from the self and mutual induct- 
ances of the wires, and finally applies his 
formule to two actual antenna :— 

1. A 10-wire antenna of the dimensions 
taken in the above example, but at a height 
of 64 ft. 

His calculated capacity is 0:0007, to 
which he adds 0-00013 for the leading-in 
wire, making a total of 0-00083 mfd., whereas 
the measured capacity was 0-00105, a differ- 
ence of about 20 per cent. 

He then says: “ While these formule 
cannot be depended upon to give results with 
any degree of accuracy, yet 1t is hoped that 
they will be of service to wireless engineers.” 
Fortunately, however, there is no need for 
radio-telegraph engineers to be content with 
formule which give results differing from 
the real values by 20 per cent. 

Let us now calculate the capacity of the 
above antenna by the formule developed 
in the present Paper 


1155 м 10х15 cic 
h 64 ‘4h 
or = 1218, E=1-1 and nE/2=55; 
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34:75— 6-06 
foot, or, by the more accurate formula, 

5:81, 107? mfd. per foot. 
The total capacity will therefore be 
5:81 x 155 x 1075 mfd.=0-0009, 
to which 0-00013 has to be added for the 
leading-in wire, making a total of 0-00103 
mfd., which agrees almost exactly with the 
measured value. 
2. Mr. Cohen does not give the size of the 


therefore Ç= = 5:93, 10-6 mfd. per 


* Paper read before the British Association at 
Sydney, N.S.W. 


wire in his second example, but assuming that 
the wire is the same as that in the other case, 
the capacity calculated by the above method 
agrees with his calculation, which differs 
from the measured capacity by 28 per cent. 
There is evidently something wrong, how- 
ever, with the measurements, as the second 
antenna has the same number of wires (10) 
closer together (2 ft. instead of 2-5 ft.), only 
110 ft. long instead of 155 ft, 80 ft. high 
instead of 64 ft., and yet its measured 
capacity is only 10 per cent. less. Not only 
so, but Mr. Cohen’s calculated values onlv 
differ by 10 per cent., whereas it is obvious, 
from the data given, that the second antenna 
must have a much smaller capacity than the 
first. By the formule developed in this 
Paper it should be 32 per cent. smaller, if 
the leading-in wires are neglected. 

If the second antenna had an effective 
distance from earth of 25 ft. instead of 80 ft., 
the calculated capacity would agree with 
that measured, and it would therefore be 
interesting to know whether the space 
between the antenna and earth was occupied 
by buildings. 


IRREGULAR ANTENNZ AND THE EFFECT OF 
LEADING-DOWN WIRES. 


The calculation of the capacity of an 
antenna is usually complicated by the 
presence of the leading-down wire or wires, 
which make the application of the simple 
formule and curves which we have developed 
impossible, except as a first approximation. 
The method which we have applied to 
antenne of regular shape can be applied, 
however, to any arrangement of overhead 
wires, and, although simple formule of 
general application cannot be used, the 
calculation of the capacity in any given case 
can be carried out very rapidly to a high 
degree of accuracy by the aid of formule 
which we shall now consider. 
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If the antenna under consideration be of 
the ordinary T type, with a vertical leading- 
down wire at the centre, and a uniform 
distribution of charge be assumed over the 
whole antenna, including the vertical wire, 
then the average potential of the horizontal 
part will be the sum of four potentials due, 
viz., to itself, to the vertical wire, to its own 
image and to the image of the vertical wire. 
The average potential of the vertical wire will 
similarly be made up of four components. 
If these component potentials can be readily 
computed, the average potential over the 
whole antenna, and therefore its capacity, 
can be found. 

We shall consider the various problems 
here involved, and shall then apply the 
method to a few actual examples to show 
the relative importance of the various items. 


PorENTIAL OF A VERTICAL WIRE DUE TO 
THE INDUCED CHARGE ON THE EARTH. 
If à wire, ABC, is uniformly charged, the 

potential Va at the point A, due to the whole 

| charge, may be considered аз 

: Hp the sum of the potentials at 

°F the same point due to the two 
r parts AB and BC. Hence, 
> Va due to BC=Va due to 

72777 AC—Va due to AB. Applying 

this principle to Fig. 21, which 

i represents a vertical wire with 

п its lower end near the earth, 

i we see that the potential V, 
at any point, P, due to the 

шы шыта alte bition of unit 

charge per centimetre on the image, is 
given by the formula 


2(x +h 
У, = log, H — log, 
^w 


2(z +a) 
x 


and for the average potential over the wire 
due to the image we have 


| (^ 2(x +h) 
у= oe а теа 
SAC r 


which, integrated out, gives 
1 де +!) j^^ 1° 
Y=--— log, сеа 
h—a (п + À j*( +) 
pu 2a 


а" ja. 
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If a is small compared with A, t.e., if the 


2 
log rye 
f 
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lower end of the wire is close to the earth, we 
have approximately 


_ 1l tat a” 
V= n log 2 


] 
OT = E +A) loge 2 + 2a log, ӨЙ 


or, neglecting the second term because a is 
very small, 
V=2 log, 2=1-38. 

Hence the average potential of a wire, the 
bottom end of which is close to the earth, 
due to its image—that is, due to the charges 
induced on the earth—is 1-38 times the 
charge per unit length. This is very easily 
proved for the case in which the wire is 
actually touching the ground, t.e., when 
a=0, as follows. The average potential of 
a wire of length 21 due to its own charge 


is 2 (log, 70-31), and this must also 
be the average potential of one-half of the 
wire ; but the average potential of this half 


due to its own charge is 2 (log. 0-31) 


and the difference, viz., 2 (log, 2 —og,7) 


or 2 log, 2, must be due to the charge on the 
other half. This figure falls off rapidly as 
the distance of the lower end from the earth 
is increased, and by working out a number 
of examples by means of the accurate 
formula 


y l o%lath), 2h 2a 
=—— log, (a +h} eth 


h—a 

it is found that, for the cases most likely to 
arise in practice, where the lower end is 
3 ft. or 4 ft. from the ground, the potential 
due tothe earth is approximately equal to the 
charge per unit length, and not to 1-38 times 
this value. Seeing that this potential due 
to the earth is in any case small compared 
with the potential due to the charge on the 
wire itself, from which it has to be sub- 
tracted, there is no need for very great 
accuracy in its determination. 


Two WIRES MEETING AT RIGHT ANGLES, 


To find the average potential of AC due 
to a unifurmly distributed charge of 1 unit 
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Fig. 22. 


per centimetre of length on AB. Consider 
a point P, on AC (Fig. 22). 
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Average potential from A to C 
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If we put 


length of uncharged wire 
a A =M, 


| length of charged wire 


r l l r 
Var = sinh! — + - &nh-! m— - sinh-'- —- - snh-!— 
m m / г п l 


of which the last two terms are negligibly 
small, so that 
Var gana gn or 
m. m 
The values of V,, for different values of 
m are given in Table XIV., and are plotted in 
Fig. 23. | 
The variation of the potential along the 
uncharged wire is shown in Fig. 24, where 
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Fig. 23.—Average Potential of Wire, AC, due 


to Unit Charge per Centimetre on Wire AB. 


TaBLE XIV u 

т | Vav. | m | Vav 
0-2 | 35°31 15 1-422 
0-4 2:625 2:0 120 
0-6 2:23 30 0:94 
0-67 2-134 40 0-77 
0:8 1-957 0-58 

10 1754 


the abscisse represent distance from the 
junction. 

To calculate the potential accurately, we 
should require to know the average potential 
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х 


i 
Fig 24.— Sinh L — Potential at P due to Unit 
Charge per Centimetre on AB. 


of each vertical wire due to the charge on 
each horizontal wire. For instance, in 
. Fig. 25 we should have to work out the 


E 


C 
Fig. 25. 

average potential of AC due to the charge 
on EF, and similarly for every other com- 
bination of a horizontal and a vertical wire. 
This would obviously be a laborious pro- 
cedure, and is really unnecessary, as a close 
approximation to the necessary correction 
can be obtained in a simple manner as 
follows :— 

The distance to which the wires approach 
at their nearest points varies for an outer 
wire from 0 to (n—1)d, and for a middle wire 


from 0 to "14 where d is the distance 


between adjacent wires. The average 
distance between a vertical and a horizontal 
wire at the junction is not a fixed fraction of 
the over-all width, but depends on the num- 
ber of wires, as follows :— 


TABLE XV. 


Mean distance in terms of over- 
n. all width. 


If, now, we assume that all the, л, horizon- 
tal wires and the, », vertical wires are 
bunched together into one horizontal and 
one vertical wire, not meeting at a point but 
separated by this mean distance, then the 
average potential of either due to the 
charge on the other wire will be a close 
approximation to the actual case. 

The fact that the wires do not meet will 
not appreciably affect the potential except 
in the neighbourhood of the ‘ junction.” 


THE WIRELESS WORLD 


683 


The dotted curves in Fig. 24 give the 
potential along the vertical wire on the 
assumption that 1t is displaced perpendicular 
to the plane of the paper, so that its upper 
end is at a distance from A equal to 0-05} for 
the upper curve and 0:12} for the lower 
curve. The average potential can be found 
for various lengths of vertical wire by finding 
the areas enclosed between these dotted 
curves and the base line. This has been 
done for a number of cases, and the results 
are plotted in Fig. 26, in which the ordinates 
are the percentages by which the values 
obtained from Fig. 23 must be reduced. 
The three curves refer to three different 
ratios of the mean distance between wires 
to the length of the charged portion, this 
latter length being measured, however, on 
one side only of the junction, as is clearly 


m 
7 


| - 


Fig. 26.—The Curves give the Decrease of the 
Average Potential of A'C Due to the Charge 
on AB when A and A! do not Coincide. 


shown in the figures. The mean distance 
between the wires is found from the over-all 


width by means of Table XV. 


AVERAGE POTENTIAL OVER THE Wire AB 
DUE TO A UNIFORM CHARGE ON THE 
Wire BC (Fig. 27). 

This problem is important in fan-shaped 
antenne and where the leading-down wires 
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are arranged in this way. We shall calculate 
the average potential of the wire AB due 


Fig. 27. 


to a uniformly distributed charge of 1 unit 
per centimetre on the wire BC. 


Let 8=cotan у, 
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For the potential at the point P on the 
wire AB we have 
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If the wires are equal in length—t.e., 
AB=BC, 


, 


n 


a' — cosine y, B-cotan v= med 
a =)", a. P, а' = B 5, 
—а'? 1+ 8° + 1+ 6° 
1-а У1+8%—6 
. 9 a’ тт B 


and 
Vy = sinh'B+sinh™ (414 2— 8) + 
sinh-! (4/1 -F B'— B) +sinh“'B, 
= 2 (sinh-! 8 + sinh! (\/1+ 4—68)! 
= 2 log, (1+ \/1 + (cosec у + cotan y)*). 
This is the average potential of one wire 
due to a uniformly distributed charge of 
l unit per centimetre on the other, both wires 
being of the same length. In the following 
table the value of V,, is given for various 


values of 8 and y; intermediate values can 
be read off the curve in Fig. 28. 


TABLE XVI. (See Fig. 28.) 
y. ' B iSih'&| Vew. ФАР. 
095°; 603 478 9-58 0-366 
19° | 300 410 8-24 0-366 
57° | 100 3-00 6-10 0-366 
113° | 50 231 4-82 0-367 
1845 30 | 182 | 396 | 0359 
2655! 20 ' 1445 | 3:37 0-355 
450 , 10 0881 257 0-363 
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Fig. 28.— Average Potential of AB due їо 
Unit Charge per Centimetre on BC. 


The distance, d, has been calculated at 
which the wires would have to be placed 
parallel to each other, so that the potential 
of each due to the charge on the other would 
be the same as it actually is with the wires 
at an angle. From the last column it is 


T me 


seen that this distance is always 0-36 to 
0-37 of their greatest distance apart. Fan- 
shaped antenne and leading-down wires can, 
therefore, be treated as parallel wires with 
the value of d determined in this way. 

When y is very small sinh! (4^1-+ 87—5) 
is negligible and V,, —2 sinh~' 3. Now, the 
potential at the point on the uncharged wire 
immediately opposite the mid point of the 
charged wire has always this value, and from 
the table we see that for angles up to 6° the 
average potential is within 2 per cent. of 
the potential at this point. 

Example I.—Calculation of the capacity 
of a single horizontal wire and vertical 
leading-down wire at centre 


l=200 ft. * 
r —0-048 in. 

l/r 250,000 

h =100 ft. 


Assume unit charge per centimetre, then 
2mro =]. 

Potential of horizontal wire— 

Due to its own charge 


=2(log, - —031) — 20-98 (see Fig. 3) 
Due to vertical wire 


(note, m= ad 1-76 (see Fig. 23) 


100 
Due to its own image 
L 0 900 _ | " 
=o =) = — 0-94 (see Fig. 20) 
Due to image of vertical wire (approx.) 
= — 0-63 
Total = 21-17 


Potential of vertical wire— 


Due to its own charge = 19-58 
: _ 100\ _ 

Due to horizontal wire (m 210 S = 3:52 

Due to its own image = — 1:00 

Due to honzontal image = —]-27 

Total = 20-83 


Average potential of whole antenna 
_ 200 x 21-17 + 100 x 20:83 _ 31.06 


— -— ——- и — eee 


300 
Charge on whole antenna 
= 300 x 30:5 = 9,150 units. 


Capacity = : = e — 435 electrostatic 
unita. 
= 483 micro-mfds. 
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For the sake of comparison it is interesting 
to note that if we neglect the proximity of 
the earth— 

The capacity of— 

100 ft. qug e = T 
200 ft. alone=323 $ — 499 micro-mids. 
300 ft. alone =467 micro-mfds. 


Example II.—Ten parallel wires, 4 ft. 
apart. /=600 ft., л=200 ft., r=0-048 in. 
Assume 10 leading-down wires at the centre 
of the antenna, converging to a point near 
the earth. 

l d 


gem 150. - = 1,000. Assume 2rro = 1. 
r 


Average potential of horizontal part— 
Due to its own charge— 


33:9 x 10 
3-845 = 88:2 (see Fig. 13) 
Due to vertical part 
= е i 

— 200 
Due to 1ts own image 
( а А, Е ee — —13-2 (see Fig. 20) 
Due to vertical 1mage 
10 x 200 
( 336 


13-7 (see Fig. 23) 


=— 6-0 (approx.) 
Total = 82-7 


Average potential of vertical pa-t— 


Due to its own charge — 848 
Due to horizontal part 
200 
= ann = 40-4 
("= 550) 
Due to its own image = —_10:0 
Due to horizontal image 
(5 2 — 17-9 
336 
Total = 97-3 


Hence we have 10x 600 ft. of wire at an 
average potential of 82-7, and 10x 200 ft. of 
wire at an average potential of 97-3, or, 
together, 10x 800 ft. of wire at an average 
potential of 86-35. 

The total charge is 8,000 x 30-5 units, and 
the capacity is, therefore, 

8,000 x 30-5 = 2,825 electrostatic units. 

86-35 


= 3°14 milli-mfds. 


686 


NEW FORM OF TELEPHONE. 


HE thermophone, a new form of 
| telephone apparatus, which is said 
to be capable of giving a more 
faithful representation of sound than 
the ordinary type of hearing instrument, 
was explained to the members of the Royal 
Society at Burlington House by the inventor, 
M. de Lange, of Utrecht. 

He pointed out that thirty-four years ago 
the late Sir William Preece connected a thin 
platinum wire with a diaphragm, and 
thereby succeeded in reproducing sound 
waves of the human voice on the diaphragm. 
Sir William Preece, however, never realised 
the great practical value of his invention. 
The great difference between it and the 
thermophone was that the latter was not 
associated with the mechanical operation 
of a wire, but depended simply and solely 
on a change of temperature in the wire, 
which made speech possible without any 


diaphragm. 
RESULTS OF RUSSIAN EXPERIMENT. 


Following the process of a Russian experi- 
menter, who, by placing a Wollaston wire in 
an insulating medium and then treating the 
wire with acid, obtained a good thermophone 
(although it was impossible by this means 
to convey the required volume of sound), 
M. de Lange claimed to have succeeded in 
making the thermophone of practical every- 
day use by fixing a wire of a diameter of 
from two to twelve mierons in a Gothic 
curve. 

The thermophone, when listened to in the 
open air, sounded extremely weak, but as 
soon as the platinum wire was placed under 
a cover, which had a small opening or several 
small openings, the sound at once became 
clear and distinct. The volume of sound 
increased in accordance with the decrease 
in the size of the cover. The size which 
approximately agreed with the size of the 
human ear funnel seemed to be the most 
suitable. Metal covers were better than 
those of ebony, and by surrounding these 
with some cooling substance the acoustic 
effect became doubled. Аз to the theory 
of the thermophone, the most he could 
say was that the decrease and increase 
of heat in the platinum wire of the telephone 
took place isochronically with the vibrations 
in the microphone. 
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PROBLEMS OF RADIO- 
TELEGRAPHY. 


WIRELESS TELEGRAPH CIRCUITS. 


N the Physics Section, Prof. Lyle read 
[: paper on a “ Mechanical Analogue 

and Model of Coupled Wireless Telegraph 
Circuits.” The model has two gravity pen- 
dulums suspended from a carriage which 
moves very freely on wheels on a carefully 
levelled platform. When one pendulum is 
started its motion is affected by and com- 
municated to the other at a rate and to an 
extent depending on the relative masses of 
the carriage and of the pendulums.. Dr. 
Eccles complimented the author on realising 
a model which worked so perfectly and 
showed so accurately the behaviour of 
magnetically coupled circuits. Many models 
had been described previously, but most of 
these were wrong fundamentally, because 
they utilised elastic connections, such as 
rubber cords or steel springs, between the 
vibrators, whereas inertia only should be 
employed. Dr. Eccles described a simple 
model consisting of a string passing over two 
pulleys in fixed bearings and under an 
intermediate hanging loose pulley. At the 
ends of the string are tied two weights each 
equal to half the weight of the loose pulley, 
and these weights were pulled down by fixed 
vertical springs which gave two natural 
frequencies to the system. By varying the 
moment of inertia of the pulleys, various 
values of self and mutual inductance could 
be simulated. Of this model Prof. Lyle said 
it would only explain transmission, not 
reception. 


SCIENTIFIC ASPECTS OF WIRELESS. 


Prof. A. W. Porter, referring to Mr. 
Balsillie’s observation of the occasional 
asymmetry in north and south signals, 
suggested that this might be due to the 
reflecting surface of the sky being corrugated 
parallel to circles of latitude, with the 
northerly faces of the corrugations all more 
nearly vertical than the southerly faces, or 
vice versa. In the case mentioned, waves 
propagated by the whispering gallery process 
would be propagated more abundantly from 
south to north than in the opposite direction, 
while east and west signalling would net be 
affected, 
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A Typical Norwegian Гаһдобаре. 


From Continent to Continent 


Linking Norway with the United States. 
High-speed Duplex Operation. 


ARMEN SYLVA, Dowager Queen of 

Roumania, whose beautiful thoughts 

and lofty ideals provide a pleasant 
relief to much that is written to-day, 
reminds us that the sun never sees the world 
except bathed in warmth and light. This 
same suggestion applied from another view- 
point to a more material plane of life 
reminds us that behind the clouds of strife 
which now hover over Europe there is still 
a lining of peaceful pursuit—that neutral 
countries exist where the arts, science and 
engineering progress as usual. 

In this perpetuation of progress Marconi 
engineers are playing a great part. They 
are continuing their peculiar task of bridging 
space with ethereal tremors, of uniting 
countries and peoples by a media which, 
undetected by the senses, still remains a 
mvstery to the multitude. 

Manv fascinating chapters have been 
added to the romance of engineering in 
recent times, but it is doubtful whether any 


will excel in wonder that dealing with work 
at present in hand. 

Were a stranger to buttonhole you to- 
morrow and insist that he was preparing 
to use snowflakes as high speed messengers 
between Europe and America, he would be 
quickly summed up as a possible danger to 
the public, and a certain candidate for a 
lunatic asylum. 

Yet, safe from war's alarms, on the coastal 
plains of New England and the picturesque 
shores of Norway two groups of Marconi 
men are now hurrving forward the prepara- 
tions for this very task. They are arranging 
that Scandinavia, through the silent snow- 
flakes " born in the bosom of the air " shall 
enjoy direct aerial 1nterceommunication with 
America. Two thousand miles of ocean are 
to be bridged in a flash of time by the energy 
originally ‘accumulated by myriads of snow- 
flakes settling on the rugged heights in the 
home of the Vikings. 

Just over twelve months ago THE WIRE- 
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LESS WoRLD published a report on the work 
accomplished at the Norwegian end of this 
new Transatlantic system. It was then 
pointed out that Stavanger and neighbour- 

ood had been selected for the stations and 
that the workmen were already engaged in 
blasting rock for the foundations of the 
great steel masts. Interesting details were 
given of the manner in which the work was 
accomplished, and of the idiosyncrasies of 
the Norwegian workmen. 

Now further details are to hand conveying 
not only fuller details of the Norwegian 
station, but of the giant counterparts on 
the other side of the Atlantic—at Marion, 
and Chatham in Massachusetts. 

The interest taken by the Norwegians in 
the great works now in hand around Stavan- 
ger cannot be attributed entirely to the 
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Stavanger Fish Market. 


novelty of wireless telegraphy, for Norway 
has six coastal stations open for “ ship to 
shore communication.” These stations are 
at Ingo, Bergen, Rost, Sorvaagen, Flekkero, 
and Tjomo, and as nine-tenths of the Nor- 
wegians live in villages on the coast or 
fiords, and relv upon steamships for their 
transport, there can be but few who by now 
have not seen something of the external 
equipment of a shore station. 

It is the immensity of the structures that 
is inspiring these honest Scandinavians with 
awe and wonder. And they may well be 
excused, for even the experienced engineer 


Tug WIRELESS WORLD 


will find something in them to arouse his 
admiration. 

The receiving station at Stavanger is 
situated on an eminence behind the harbour, 
known as the Udlanhaug. From this hill a 
beautiful view is obtained of the neighbour- 
ing fiord scenery and of places intimately 
associated with stirring events in Norwegian 
history. The transmitting station at 
Naerbo, twenty-six miles southward on the 
coast, will derive its electrical energy from 
30,000-volt dynamos driven by the power 
from waterfalls in the neighbourhood. 
The Norwegians are now missing no oppor- 
tunity for adapting to industrial purposes 
their endless source of energy locally known 
as ' white coals.” 

As the American stations are very similar 
to the Norwegian, and are more advanced in 
construction, the technical details of the 
former may be taken, unless otherwise 
stated, as applying equally to the Scandin- 
avian stations. 

The American receiving station is being 
constructed at Chatham in Massachusetts, 
Chatham being on Cape Cod, about seventy- 
five miles south-east of Boston. The trans- 
mitting station is at Marion, some forty 
miles distant, in the same State. 

Thirteen years of experience in long 
distance transmission have shown that the 
ideal situations for operating stations are 
not necessarily elevated points on the coast- 
line. Directional work often finds other 
places more suitable, so that the preliminary 
survey of a site for such a station is now a 
very exacting duty. The difficulty of 
finding sites is enhanced by the fact that so 
much ground 1з now covered ; for instance, 
the receiving station at Chatham requires a 
T-shaped tract of land, each limb being about 
13 miles long and 500 feet wide; whilst the 
transmitting station occupies a strip about 
1} miles long and 1,000 feet wide. 

After a long period of negotiations the 
engineers on the American side settled on 
the places already indicated as the most 
suitable for directional work. They had in 
mind at the time the fact that these stations 
are to be arranged for duplex working— 
that 1s, they would be employed for sending 
and receiving messages at the same time. 

At Chatham quite a village will spring up 
around the station, for in addition to the 
operating house, the power building and the 
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usual stores, a hotel 1s to be constructed, 
and six cottages. There will be thirty-five 
operators working in three shifts, and in 
order that these men shall have the highest 
physical fitness, tennis courts and other 
recreation grounds are being built. 

Two antenne will be carried back about 
a mile and a half from the power-house on 
six tall steel masts, and in order to screen 
this aerial from interference by the trans- 
mitting station at Marion a balancing aerial 
supported on steel towers 100 feet high will 
be placed, pointing towards the Marion 
station. 

The transmitting station at Marion will 
take power from public service mains sup- 
plying energy in three phases at 22,000 
volts and 60 cycles. This will be trans- 
formed in the power-house by the most 
modern methods into the necessary high- 
frequency oscillating current. Forty tons 
of glass is stated to have been employed in 
the construction of the 390 tanks forming 
the electrical condenser banks. 

The aerial wires radiating from the 
power-house will be supported on no less 


Some Local Attrac‘ions—Human and Scenic, 


Temporary Water Supply, Chatham Station, 


than fourteen masts, each 423 feet high. 
Upon the methods of constructing these 
masts details have already been given. 
They are being arranged in pairs, each pair 
being about 900 feet apart. These wires 
are suspended from cables stretched between 
the tops of these masts, and are thirty-two in 
number. After spreading fanwise from the 
power-house they run horizontally away from 
the power-house for about one mile and a 
quarter. The directivity of the emitted 
wave from this station is controlled by this 
arrangement. 

By the equipment of these stations for 
duplex-working, messages can be sent from 
and received in America simultaneously. 
Apart from this, apparatus will be installed 
which will permit by its automatic operation 
of high speed transmission. 

The traffic handling at the American end, 
which will be repeated at the station in 
Norway, will be roughly as follows: The 
messages for Europe, as fast as they are 
received over the land line at Chatham, will 
be distributed amongst operators, who, 
instead ot tapping them out on the actual 
transmitting key as in olden days, will 
translate them into Morse perforations on 
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a paper tape. This work is performed on 
a machine similar in operation to a type- 
writer, and, as one pressure of the key pro- 
vides all the Morse characters for that letter, 
considerable time is here saved. The tape 
is then automatically fed into a sender, 
which finds no difficulty in transmitting 
100 words a minute. 

The flood of dots and dashes thus set under 
way by the Chatham station actuates relays 
at Marion which cause corresponding groups 
of high-frequency disturbances in the exten- 
sive aerial. 

The receipt of messages transmitted at 
this speed is of course altogether outside the 
range of human ability, so the receiving 
stations in Norway and America will also 
be fitted for automatic reception. The 
machines employed for the purpose will 
resemble dictaphones in principle, the 
message being impressed upon a rotating 
cylinder by a stylus acting under the 
influence of the detector. As each cylinder 
is filled with impressions it will be handed 
to an operator, who, possessed of a dictating 
machine running at reduced speed, will 
translate it into what we in this country 
term “ King’s English.” 


а 


Laying the Foundations oy an Aerial. 
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The buildings at the American end are 
nearing completion, and the masts, which 
in some instances have been growing at the 
rate of 50 feet per day, are more than half 
completed. The masts consist of thirty-one 
steel cylinders, some 15, some 10 feet long, 
each built up from quarter sections by bolts 
placed through vertical flanges. Massive 
concrete foundations support these giant 
tubes, and they are stayed at intervals with 
steel cables. 

Above these great composite columns will 
be the main wooden masts, which in actual 
construction are raised as the work pro- 
gresses. An excellent account of the manner 
in which this is accomplished is given in the 
Wireless Age, the American counterpart of 
THE WinELEsS Мокір. The main stee 
column, it is there pointed out, carries the 
top mast in square openings in the plates 
between the cylinders. The hoisting arms 
are attached to the upper end. 

Fitted with blocks and hoisting cables, 
chain hoists depending from these arms 
support a wooden саре for the workmen, 
which can be raised and lowered at will 
while the sections are being bolted together. 
At a signal from the foreman a huge steel 
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section is raised by a steam winch, placed 
in position, and secured temporarily. Three 
other sections are successively raised and 
placed in position, thus completing the 
cylinder. These are then bolted rigidly 
together, and the diaphragm plates which 
separate each cylinder from its neighbours 
are temporarily fixed. The mast rope lead 
sheave is placed in position, and the flexible 
steel cable used for hoisting the top mast is 
reeved. Pulling this cable lifts the topmast. 
As soon as each cylinder is bolted together 
and the mast rope is fitted to its lead sheaye 
and anchored, the ground end of this rope 
is led through a snatch block to the drum 
of the steam winch. When the workmen 
in the cage are ready the foreman signals 
the winch man to haul on the mast rope. 
The topmast is thus lifted. As soon as it 
is raised above the top of the completed 
cylinder a sufficient height to allow of the 
construction of another cylinder a fid pin 
hole through the topmast shows clear of the 
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The Power Station in its embryo stage. 


completed steel work. A steel pin 1s passed 
through this hole and the mast rope lowered 
until the weight of the topmast and its 
fittings 1s taken by the pin, which is then 
supported by the diaphragm plates fitted to 
the top of the completed cylinder. The pin 
supports the topmast during the erection of 
eàch additional cylinder, is removed during 
each hoisting of the topmast, and is replaced 
so as to rest upon the top of the latest 
completed cylinder. As the erection pro- 
ceeds the stays are attached at the required 
points. 

To stay these masts, which appear 
ridiculously small in comparison to their 
height, each is held by some 12,000 feet of 
cable. This cable is constructed with a 
view to obtaining a minimum of elastic 
extension, a problem which has been 
rendered particularly difficult by the exact- 
ing requirements of high insulation. The 
stays are composed of short lengths con- 
nected by porcelain insulators. Specially 
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The Engineer's- Cottage, 


designed couplings are used to ensure a 
straight pull. The stay anchorages, four to 
each mast, are heavy concrete blocks, 
placed equidistant at a radius of 250 feet 
from the base. 

The men engaged in the erection of these 
masts are raised and lowered to their work 
by a steam winch, but the riggers, those 
responsible for the fitting of the antenne, 
rely upon a team of horses. In this case 
the lofty climb is accomplished in a small 
chair attached to a steel cable running over 
a pulley attached to the topmast and down 
to the horses. The trip to the top and back 
takes about ten minutes, and although the 
men swing freely in heavy winds no casual- 
ties have been recorded to date. 

The completion of this important link 
between the Old and New World has 


been somewhat delayed by the war 
owing to the difficulty of obtaining 
an unrestricted supply of material. The 
day, however, із not far distant 


when business will be freely conducted 
between Stavanger and Chatham. Apart 


from the fact that this new link will 
afford to Central Europe an alternative to 
the more congested traffic routes passing 
through the United Kingdom, it may have 
a value that even the promoters themselves 
did not foresee at the time when they first 
drafted the scheme. There are stories 
abroad amongst those who claim to know 
something of the secret history of to-day, 
that one of the outcomes of the present war 
will be a new artery for commerce linking 
up the great Russian Empire with Great 
Britain and the Western Atlantic. Freight. 
instead of passing through Germany, or 
running the risk of being held up in the 
winter months by a frozen Baltic, will be 
landed instead at Bergen and carried by 
rail over Norway and Sweden to its desti- 
nation. Whether this proposal is a serious 
one or the result of an active imagination 
we cannot say, but it is not difficult to 
conceive that in the event of some such 
Scheme materialising, the Stavanger-Chat- 
ham stations may play a great part in the 
regulation of European traffic. 
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Measurement of Incoming Waves 


By H. S. POCOCK. 


the first essential to be considered, after 
the apparatus has been set up and 
tested, is the subject of taking measure- 
ments. The instrument employed for the 
measurement of waves is beyond the purse of 
the average amateur, but the manufacture of 
а wave-meter should impose no considerable 
tax upon his ingenuity. The best known and 
simplest type of wave-meter consists of a 
fixed inductance and a variable condenser, 
with a crystal detector and telephones placed 
across the variable condenser, as in Fig. 1. 
Having made the 
variable condenser 
(which should be 
of large maximum 
capacity) and the 
fixed inductance, it 
only remains to calibrate the wave-meter, 
and if this is to be done satisfactorily it 
will be necessary to borrow a calibrated 
Instrument for the purpose. 

The method of calibrating the wave-meter 
is then as follows: Instead of placing 
"phones and a detector across the variable 
condenser of the instrument, the wave-meter 
must be used as a transmitting set and the 
borrowed wave-meter as a receiving set. 
The two circuits are then inductively 
coupled as in Fig. 2. WI represents the 


Fig. 2. 


I N the experimental work of the amateur 


Fig. 1. 


calibrated wave-meter and W2 the other 
instrument, excited by means of a buzzer, B. 

Whilst listening in the 'phones, the 
calibrated wave-meter is set to various 
definite wave-lengths and the condenser of 
the home-made instrument is varied until 
the maximum strength of signals is heard in 
the 'phones when the buzzer circuit is 
completed. The instrument is then in tune 


with the calibrated wave-meter and the 
scale on the variable condenser may now be 
marked to indicate the wave-length to which 
the calibrated instrument was set. In 
calibrating a wave-meter as above the two 
meters should be so loosely coupled that the 
slightest variation of capacity in either will 
reduce the strength of signals. 

For most purposes the wave-meter is used 
as а receiving set—t.e., the telephone and 
detector circuit taking the place of the buzzer 
excitation circuit—and nearly all text-books 
will explain clearly how the wave-meter 
should be used in taking measurements 
under these conditions. _ 

The measurement of incoming waves from 
distant stations is, however, a task which 
frequently baffles even experienced amateurs, 
and for this reason the following description 
of a simple and efficient method may be of 
interest. 

The receiving circuit should be tuned as 
sharply as possible to the incoming wave, 
so that the maximum strength of signals is 
obtained in the phones. The wave-meter 
should then be coupled to the antenna lead, 
as in Fig. 3 (a single loop of the antenna lead 
will suffice). 


' C 


Fig. 3. 


On the cessation of the incoming signals 
the buzzer circuit is completed at C, so that 
& continuous signal is given and the wave- 
meter is then adjusted until the maximum 
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sound is heard in the telephones of the 
receiving circuit, the tuning of which has 
remained constant with the incoming wave. 
The coupling of the wave-meter to the 
antenna circuit should be so loose that the 
slightest variation of capacity of the meter 
reduces the maximum sound in the tele- 
phones. The reading of the wave-meter will 
then indicate the wave-length of the incoming 
wave. 

If two wave-lengths are recorded by the 
wave-meter this is due to too tight coupling 
of the primary and secondary of the receiving 
circuits when tuning to the distant station. 
Record both readings of the wave-meter 
and then again tune to the distant station, 
varying the primary and secondary and 
tuning with the loosest possible coupling. 
On again testing with the wave-meter it will 
be found that the incorrect wave-length 
will have a different value or will not be 
distinguishable at all, whilst the correct 
wave-length will have remained constant. 
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The above use of the wave-meter can also 
be applied for calibrating the receiving set, 
thereby greatly facilitating the picking up 
of any particular station. 


A Criticism and a Rejoinder. 


We have received from Mr. Kullman, of 
New York, a letter covering a cutting of the 
evening edition of the New York World. of 
January 4th. Mr. Kullman remarks that 
the cartoonist ' does not seem to agree with 
the editorial in THE WiRELEss Мовір of 
Octoberlast." This editorial, as our readers 
will remember, dealt with the subject 
“ Britannia rules the waves," and the 
American artist depicts John Bull ‘‘ hard at 
work patching up the legend." "There may 
be something to be said from the cartoonist's 
point of view, but anyhow the work is 
proceeding apace, and when completed 
British sea-supremacy will be " аз good as 


?? | 


new. 
. 


Poldhu Station Staff, December, 1914. 


. y 
К пева пове ИШ 


SEES EDID 


From left to right: 


Lieut,-Commander Chambers, R.N., С. G. Rattray (Engineer in Charge), Lieut. Mason, С. Н. 


Keith, Н, E. Shaw, R. Keen. 


The Marconi Telegraphists are in the second row, commencing with J. Dudden, behind 
Commander Chambers, and on Dudden's left are P. Treacy, A. Moore, F. Lyall, F. Miles, 


and G. Anderson. 
R. Keen. 


The Marconi Engineers are С. Н. Keith, Н. E. Shaw, M. B. Hunter, and 
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The Properties of Crystals used as Detectors 
in Wireless Telegraphy 


By DE A. D. 


monly met with in wireless telegraphy 

are given their properties and the method 
in which they are used in connection with 
detectors. 

Carborundum, as was pointed out in an 
article in TRE WIRELESS WORLD in October 
last, is a product of the electric furnace and 
is known to chemists as carbide of silicon. 
Its colour ranges from a deep grey to a violet 
purple, but only those of a silver-grey hue are 
of use as detectors. It is an abrasive, and is 
the hardest substance known after the 
diamond, owing to the silicon it contains ; 
glass can easily be scratched by it. Car- 
borundum is used as a detector in contact 
with steel, and a small potential is required 
across it, to render it sensitive to wireless 
signals. 

Bornite, often known as erubescite, is a 
valuable copper ore consisting of about 
60 parts of copper, 14 of iron, and 26 of 
matrix crystals. It has on the fresh fracture 
a peculiar bronze colour (often called horse- 
flesh ore by miners) which soon tarnishes. 
It is used in combination with zincite as a 
detector. 

Zincite is а native oxide of zinc. It is a 
very brittle substance, of a blood-red colour 
due to the presence of manganese, and 
translucent in nature. Instead of being 
used with bornite, copper pyrites forms an 
excellent substitute ; this latter combination 
is the most general and is used extensively 
by amateurs, because of its sensitiveness, 
as it requires little or no potential across it. 

Copper pyrites is a copper sulphide con- 
taining iron, occurring in the form of tetra- 
gonal crystals, but more generally massive. 
It has a brilliant brass-yellow colour, and 
on the fresh fracture a bright metallic lustre ; 
it is easily distinguished from pure copper, 
which has a deeper colour (reddish brown) 
and inferior hardness. 

Tellurium, one of the rarer elements. In 
the free state this element has been found 
in small quantities as crystals. also in com- 
bination with various metals. as with gold or 


I N the following list of the crystals com- 


silver in the form of graphic tellurium, or 
sylvanite with gold lead, and antimony as 
nagyagite, and in several other mostly rare 
mineral combinations. It is a brittle sub- 
stance. Its chemical properties have made 
it a problem from an early time, when it was 
often called metallum problematicum. Klap- 
roth, the German analytical chemist, demon- 
strated in 1798 that tellurium was not 
identical with any metal previously known. 
Although it has a marked metallic lustre and 
occurs in Nature almost exclusively in com- 
bination with decided metallic elements, it 
most closely resembles sulphur and selenium 
in its chemical reactions, and is generally 
classed at the present time among the non- 
metallic elements. 

Galena is the natural sulphide of lead, 
generally found in the formation of cubical 
crystals. Its colour is a blue grey like that 
of freshly cut lead with a decided metallic 
lustre. It can be artificially formed by 
heating lead in sulphur vapour, or by passing 
sulphuretted hydrogen through a solution of 
a lead salt. Lead sulphide will melt and 
sublime in the form of cubes, when heated 
in either vacuo or in a stream of inert gas. 
Heating with a free access of air it will 
become lead sulphate. Galena is used as a 
detector with a graphite point resting on its 
surface, the pressure of which must be 
adjustable. This combination forms a 
thermo-electric detector and requires no 
potential across it. 

Silicon is non-metallic and the most 
abundant element in Nature ; after oxvgen it 
is the most largely distributed, but it is not 
known in the uncombined state. At one 
time the octahedral crystals of silicon were 
thought to be the analogue of diamond. 
Exposing silicon to a high temperature out 
of contact with air, it becomes harder and 
denser, often being obtained in small nodules 
of steel-grey in crystalline form. That used 
in wireless telegraphy is fused silicon, which 
is a grey metallic-looking substance, used in 
contact with copper, and requires a potential 
across it to render it sensitive. 
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Wireless in the Fishing Trade 


when the attention of the nation 1s 

riveted upon the work of our Navy, that 
the humble steam trawler, “ a tireless toiler 
of the deep," should be receiving a share of 
recognition. That it will get the full share 
can hardly be expected, for the tasks upon 
which it is engaged, although hazardous in 
the extreme, are less theatrical in effect 
than those falling to the battleship, the 
speedy cruiser, or the submarine. 

It is reasonable that we should claim a 
keener interest than the general public in 
the war work of these sturdy little fishing 
craft. Twice within the last eighteen 
months the trawler and its crew has emerged 
from its zone of comparative obscurity to 
make the acquaintance of the reader of THE 
WIRELESS Worup. In the issues of Septem- 
ber, 1913, and again in January, 1914, 
appeared some details of experimental 
wireless installations upon boats of this 
character engayed in fishery duties on the 
North Sea. 

All those who have come into personal 
contact with the men who spend their lives 
in the arduous work of providing fish for 
British tables can hardly fail to accord 
no ordinary meed of admiration to their 
sterling qualities. They are a simple folk, 
retiring in their habits, and shrinking from 
contact with the outside world. The 
Psalmist, in one of his best-known Hebrew 
poems, speaks of the special way in which 
these men see “the works of the Lord, 
and His wonders in the deep," and, as а class, 
the deep-sea fishermen bear the marks of 
their close relationship with “the perils 
of the deep." The nation's indebtedness 
to them is too often forgotten, although 
our admirable lifeboat service relies mainly 
upon their aid in its magnificent work. 

The immediate purpose of this article, 
however, is to draw attention to the latest 
development in the use of wireless on trawlers 
for purely business purposes. 

For many years students of our fisheries 
have held that much money could be saved, 


I: is a pleasing thought at this time, 


and the working conditions of deep-sea 
fishing materially simplified, if wireless could 
be brought to their aid. Several years ago 
experiments were conducted in the North 
Sea with a system other than Marconi, but 
the results were such that for a considerable 
time afterwards any reference to wireless 
was tabooed by the fleet owners. 

This prejudice was not broken until 1913, 
when the Marconi Company, through the 
courtesy of Messrs. Hellyer's Steam Fishing 
Co., Ltd., of Hull, had placed at their dis- 
posal the trawler Othello and the carrier 
Casar. The trawler was fitted with two 
Marconi 4-kw. sets of different design, and the 
carrier with two Marconi 3-kw. stations— 
one of the standard pattern used in the 
mercantile marine, and the other of a 
portable military description. Light top- 
masts were added to the trawler to carry the 
aerials, whilst the carrier had two new 
wooden masts, each giving a height of over 
100 feet from the water-line. Power in each 
instance was supplied by steam and oil 
engines installed for purposes of comparison. 
The steamer Othello proved her ability to 
exchange signals with Cullercoats, 180 miles 
away, and with the carrier Cesar, at a 
distance of 100 miles, even when the latter's 
aerial was only 65 feet above the water. 
The Cesar, with her more powerful installa- 
tion, found no difficulty in exchanging 
signals with Cullercoats when 270 miles 
distant. 

These tests, conducted by operators who 
were by no means accustomed to life in 
small boats, gave results that were even 
better than were originally estimated. They 
were sufficient to satisfy Messrs. Hellyer 
that the Marconi Company had solved the 
difficulties experienced in trials elsewhere. 
Orders were placed without delay for one 
installation similar in power to that fitted 
on the carrier Casar, and three installa- 
tions of 4-kw., such as was tried upon the 
Othello. 

Before the end of November, 1913, three 
vessels—the Bardolph, Columbia, and Cali- 
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ban, of Messrs. Hellyer’s fleet, were ex- 
changing greetings between the fleet on the 
Dogger Bank and the President of the 
Board of Agriculture and Fisheries. The 
Columbia, being a ''fleeter" or boat re- 
sponsible for the carriage of the produce to 
the markets or the coast, was substantially 
equipped not only with an emergency set, 
but with a direction finder, a wireless com- 
pass, electric light, and a searchlight. 

The success of Messrs. Hellyer's enter- 
prise has been strikingly demonstrated to 
deep-sea fishers on the East Coast, and in 
addition to the vessels named Messrs. The 
Hull Steam Fishing and Ice Company, 
Limited, have had their trawlers Filey and 
Bampton equipped with wireless. Further- 
more, every encouragement is being given to 
captains and fishermen at that port to master 
the essentials for an intelligent use of the 
apparatus. The joint Arbitration and Navi- 
gation Committee, of which Mr. H. Archer 
is Secretary, has fitted its signalling class- 
room with a complete installation, and in- 
struction is also given at the new school for 
fishermen which has just been erected on the 
boulevard. 

When Mr. Marconi first conducted his 
epoch-making demonstrations nineteen years 


ago, he little dreamed that he was intro- 
ducing to the world an agent that would 
revolutionise industry. The Hull steam- 
trawler owners are agreed that the use of 
wireless will completely change the condi- 
tions of business, and that everyone 
wil ultimately benefit thereby. Why this 
change is expected can be easily under- 
stood. | 

The fish trade, like all other commercial 
institutions, conforms to the laws of supply 
anddemand. It often happens, therefore, that 
for some reason or another prices rule higher 
in one port than another on the same coast. 
Conversely, for reasons that at present 
entirely pass human understanding, one 
fleet will sometimes have a heavy catch, 
while its neighbour reports nothing but 
empty nets. ‘These facts have always given 
to the fishing industry a degree of uncer- 
tainty. The lucky have profited, and the 
unlucky have had no alternative but to 
bemoan their fate. 

With the advent of wireless there is bound 
to be a levelling up. “Scoops,” as they 
would be termed in journalistic parlance, 
will be fewer, but the fleet owners and men 
will benefit from steadier trade. Whereas, 
in the past it was а case of “© wait and see," 
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in the future it will be ‘ Marconi and see,” 
owners will be able to direct their incoming 
catches to such markets as are favourable, 
or, if necessary, advise their ships to remain 
on the fishing grounds until sale prices 
justify their return. What is equally im- 
portant, too, will be the added facilities 
given by wireless for the exchange of 
working instructions between the fishing fleet 
units themselves. The old methods of 
signaling may have proved satisfactory in 
fair weather, but they were hopelessly un- 
reliable in times of fog and storm. By the 
aid of wireless, the Hull fishing fleets will 
be able to manceuvre as easily in a thick fog 
as by clear moonlight. Not only will the 
trawlers be able to keep their “ Admiral " 
continuously informed of their success, but 
he in turn will be able to report progress to 
the owners on shore or the merchants with 
whom they deal. 

By entering deeply into the technicalities 
of the trawling industry, numerous other 
instances might be cited where the intro- 
duction of wireless intercommunication will 
undoubtedly prove advantageous. These, 
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however, are beyond the scope of the present 
article. But it is impossible to conclude with- 
out pointing out the protection that will be 
afforded to life and material. The seaman- 
ship displayed upon our steam trawlers is 
probably without equal—the recent rescues 
of survivors from H.M.S. Formidable by the 
Brixham boat Providence affords an excel- 
lent example; but the reports of damage 
and loss of life are unhappily very frequent. 
Such boats as, in the future, are equipped 
with “ wireless " will have the daily weather 
reports at their disposal, and be in a position 
to receive such local storm warnings as may 
be sent out from their headquarters, or from 
the Government boats detailed for their 
protection. 

Sufficient has been written to show that 
the belief of the Hull fishermen, that this 
extension of the use of wireless will open up 
a new and successful era, is based on excellent 
foundations. It remains for us to express 
the conviction that these expectations will 
be so far exceeded that every trawler owner 
fishing in British waters will ultimately be 
classed amongst the converts. 


Aerials and their Radiation 


Waveforms. 


X. 


By H. M. DOWSETT. 


HE BELLINI-TOSI AERIAL.— 
| The field of electric strain generated 
round any aerial can be divided into 

two parts : 

1. That which returns into the aerial in 
the form of current. 

2. That which does not return, but leaves 
the aerial as electromagnetic radiation. 

That which returns provides the energy 
for the field of electric strain generated by 
the nezt aerial oscillation, part of which 
again is radiated and part conserved. 

Some aerials throw off their energy in a 
very few swings; they are good radiators, 
but bad conservers. A single vertical wire 
is an example. 

Other aerials, of which the Lodge is 


typical, maintain their energy. They are 
good conservers, but bad radiators. 

To this last class belongs the Bellini-Tosi 
directive aerial. 

Its essential form is that of a triangle 
having two symmetrical sides, and as long 
a base as possible parallel to the earth. The 
apex may be either slightly open or closed. 

Fig. 1 shows five diagrams of the trans- 
mitting arrangements used by Messrs. 
Bellini and Tosi in the Dieppe, Havre and 
Barfleur tests of 1908,* the approximate 
distribution of aerial charge wnen the cir- 
cuits are oscillating being indicated. 

Diagrams (a), (b) and (c) are of the same 
character. The apex of the aerial is open 

* The Klee rictan, page 718, Feb. 28, 1908. 
C 
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in each of them, but in (a) the excitation is Arrangements (b) and (c) are said to have 
direct by spark, in (b) by tight inductive given best results. The amount of electro- 
coupling, and in (c) by loose inductive magnetic energy either of these aerial 
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(а) (b) 


77777 77 77 7 7, 


(6) 


(c) 


systems would tend to radiate in free space 


coupling. (S) indicates the  spark-coil 
would be very small. 


secondary. 
Diagrams (d) and (e) show two aerials Fig. 2 indicates roughly the field of 
each with a closed apex, and excited through electric strain surrounding an open top 
ә 


Fig. 3. 


a capacity coupling. It is the bottoms of aerial in free space, excited at a point, Р, 
the triangles now which may be considered midway along the base. As the electric 
as being open, instead of the tops. surge continues, nearly the whole of the 
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field tends to re-enter the aerial and to 
maintain its oscillations. 

But let the base line of this aerial be 
brought near the earth. Immediately there 
is & change. Each side of the aerial now 


| 
4 
Ч 
4 


Fig. 4. 


divides its field between the other side and 
the earth (Fig. 3), and whereas the first part 
re-enters the aerial again as before, the 
second part leaves the aerial as radiation. 
The part played by the earth is very 
important. In my last article* I pointed 
out that it could be used to the best advan- 


tage by erecting the aerial so that the 
height of its base line above the earth was 
such as to make the capacity of either half 
of the aerial to earth equal to the capacity 
between the two halves themselves. 
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Fig. 6. 


The radiation from this aerial in different 
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directions is shown in the polar diagram of 
signal strength, Fig. 4. 

The section of the radiation which con- 
cerns us most is that in which it is strongest. 
Fig. 4 shows this to be in the plane of the 
aerial, and the same plane also contains 
the maximum strength of the internal field, 
the part which sends off minimum radia- 
tion. 

It is this section which is shown in Fig. 5. 
The open-top triangular aerial is supposed 
to have been excited at its mid-point, A, 
and the wave has just travelled as far as B 
and C, giving the outline of field in space 
and along the earth as shown—the dis- 
torting effect of capacity being omitted. 

Fig. 6 shows the very small part, X, 
which breaks away as free radiation from 
between the aerials, the larger part, Y, 
which travels off as earth-bound radiation, 
and the remainder, Z (the major portion), 
which re-enters the aerial as current. 
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Fig. 7. 


Now, the effective part, Y, is subject to 
considerable loss in getting away from the 
aerial, all the part, Y,, between the dotted 
lines, Fig. 7, radiating earthwards and 
being dissipated by reflection, eddy-cur- 
currents, and earth resistance. 

This would explain why better results 
were obtained when the aerial was excited 
80 that potential nodes occurred at or near 
each end of the horizontal part of the aerial. 
For then it was possible to radiate at least a 
full half-wave from each symmetrical part of 
the aerial, which was weakened to a much 
smaller extent by initial absorption. 

The longest aerial wave to give this 
result—at the same time creating 180? 
difference in phase between the free ends 
of the aerial—would be the second harmonic, 
a wave of three times the fundamental 
frequency. 

The distribution of such a wave in the 
aerial is indicated in Fig. 8 (a), and the field 
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section in the plane of the aerial, roughly 
in 8 (b). 

The jigger secondary contains a half wave 
and radiates & negligable amount. The 
earth in this case cannot resonate to the 
aerial wave, as the two horizontal parts of 


Fig. 8 (a). 


the aerial have potential antinodes differing 
by 180°, situated at their inner ends, and 
therefore practically at the middle of the 
horizontal part, so that there is a tendency 
to neutralise any earth condenser effect 
immediately underneath. Such an effect, 


CORRESPONDENCE. 


Field of Force of an Electrostatically 
Charged Aerial. 
To the Editor of THE WIRELESS WORLD. 
SrR,—Permit me to comment briefly on 
Mr. Dowsett's reply to my letter on the 
question of the field of force of an electro- 
statically charged aerial. I take it that the 
fundamental thing on which Mr. Dowsett 
&nd myself disagree is his assumption of a 
charged aerial of no capacity. To my mind 
it seems necessary that the aerial should 
possess capacity before it can be charged. 
Except in the case of closed loops of electric 
strain, and these do not come into this 
question, I always considered that an 
electric charge was necessary to cause a 
strain in the medium, the strain being indeed 
the only indication we have of the presence 
of the charge. If the aerial has no capacity 
(being a mere line in the ether) it cannot be 
charged, and I am quite unable to imagine 
the ether put into a state of strain by a 
non-existing charge. Certainly I am not 
interested in the form the imaginary strain 
would take. As soon as the aerial possesses 
any capacity Mr. Dowsett’s case breaks down. 
In the question of static action at a distance, 
I am quite content to leave Mr. Dowsett to 
Dr. Erskine-Murray, and other men abler 
than myself. I would like, however, to 


Fig. 8 (b). 


however, can come into play and become 
more appreciable the further one gets from 
the centre. 

From the symmetrical sides of the aerial 
the waves radiated have their nodal planes 
inclined upwards from the earth, as indicated 
by the lines NN. 

The effect of earth ab- 
sorption will gradually 
bend these planes earth- 
wards, but if, by the 
time the wave has 
reached the receiving 
station, its nodal plane 
has not fallen lower 
than the horizontal, the receiving aerial 
will still have the potential of a half wave 
to draw on for its energy, the conditions, 
therefore, being much more favourable 
to good reception than if fundamental 
transmission were used. 


refer to a few of the particular points raised 
by Mr. Dowsett. 


1. We are both agreed that lines and tubes 
of force are merely slightly different ways of 
representing the same thing, also I stated in 
my original letter that his diagram was a 
true representation of a mathematical plane 
section of the strain field, but I consider that 
it is liable to mislead students. 


2. (a) I did not say what the drawers of 
the ordinary diagrams intended them to 
represent; I simply stated what the dia- 
grams actually did represent; (b) the lines 
in my fig. 2 were meant to be equally spaced 
along the aerial. 


3. Wedge-shaped Section.—First let me 
say that I took Mr. Dowsett’s circular strain- 
lines as correct, since their shape was not 
here a primary consideration. Then, when 
the field is viewed in plan, all the strain- 
lines will appear straight, so that every one 
starting in any particular wedge-shaped 
section must remain in that section. If 
Mr. Dowsett will explain how he can draw 
the diagram, showing all the lines in that 
section, without making the lines equally 
spaced along the earth, I should be obliged 
to him; for it follows from their circular 
form that all lines beginning on a given 
length of aerial must end on an equal length 
of base-line. 


a 
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4. The mistake in my diagram 2a, in 
which a line of strain is shown, not attached 
to the aerial, but with its two ends on the 
plate is simply due to a slip in the drawing, 
and is in any case quite incidental to the 
argument. 

5. Finally, instead of talking vaguely of 
ether shear, will Mr. Dowsett state the funda- 
mental law of electric force on which he 
bases his diagrams? Is it the Law of 
Inverse Squares? From this law will he 
(a) criticise my mathematical proof of the 
impossibility of the existence of such a state 
of static strain as is indicated in his diagrams; 
(b) prove the correctness of his diagrams. 

Yours, etc., 
ERNEST GREEN. 


A New Mode of Propulsion. 
To the Editor of THE WigELEss Мові. 


ів, —І am President of the Wireless 
Society at Sparks Asylum, and the Com- 
mittee note with a good deal of dissatisfac- 
tion that there have been no notices of our 
proceedings in your excellent magazine, of 
which, 1 assure you, we are all enthusiastic 
readers. 

It may interest you to learn that several 
old engineers are members, having been 
" compelled " to come in to seek rest—so 
they say—from insulation troubles. Further, 
I understand that several more should be 
here and that others are qualifying for 
positions here. They may expect a hearty 
welcome. 

I am sure our debates would be of interest 
to your readers, as the following report of 
a recent meeting will show. Last week, 
after a short paper on ‘ Directional aerials,” 
one of the members suggested that as 
action and re-action are equal and opposite 
there would certainly be in a directional 
aerial a force produced in the contrary 
direction to that in which the maximum 
energy was sent, therefore in his opinion if 
a good directional aerial were installed on a 
vessel, it would experience a force in the 
й\гес бй of the free end of the aerial, and so 
would be propelled. The free end, of 
course, would be generally over the bows of 
the vessel in order that she should move 
forward, but to move astern 1t could easilv 
be arranged to shift the downleads to the 
other end. The speaker predicted that this 
would be the method of propulsion of the 
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future—at any rate for small craft—and 
he became so excited, sir, over that prospect, 
that he wanted to communicate his idea 
to the Admiralty personally and without 
delay. He had great trouble, so we could 
hear at the porter's lodge, and was only 
persuaded to come quietly back on the 
promise of an extra bun for tea. 

An old wireless man who has seen much 
service on battleships said it had been his 
experience that it was always impossible to 
carry out any tests on Saturdays as the 
rigging was on that day always full of 
sailors’ washing. “ Now," he said, “ why 
should not the aerial be used as a clothes 
line, and so increase the capacity of the 
aerial, for that was a consummation devoutly 
to be wished " ? He went on to say that it 
had only to be arranged for the total weck’s 
washing to be divided into seven, so that the 
aerial could have its daily share in order to 
have a constant capacity. 

During the discussion that followed several 
members who have the reputation of being 
“old women ” took it upon themselves to 
oppose this excellent and utilitarian scheme. 
One remarked that the Specific Inductive 
Capacity of a vest might difler from that of a 
pair of pants, and so cause inequalities of 
capacity during the week. It was left to 
me, sir, to point out that the consequent 
drying of the garments would upset all their 
nice calculations. 

We have a fine experimental station here 
made from various scraps collected somehow 
or other! We carry out many experiments 
which are suggested at our weekly meetings. 
The trouble is, we find (or rather the 
authorities do so), that there is too much 
enthusiasm for one aerial, which 1s often 
caused to brush considerably thereby. 

We get strange results sometimes. Our 
receiving expert gets occasionally slightly 
confused, saves his jam at tea-time and 
tries to carry out jamming experiments with 
the aerial. The sticky result is quite 
disliked by the others, who, one would 
imagine, would at least be sympathetic, 
but '* that is another story,” as Kipling says. 

Sir, I thank you for your space. 

Believe me, 
Yours aeriallv, 
O.K.C. 

[The Wireless Society Sparks Asylum, 

April 1st (delayed in transmission).—ED. ] 
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"'TELEGRAPHY." By the late Sir W. H. 
Preece, K.C.B., F.R.S., and Sir J. Sive- 
wright, K.C.M.G. Revised and rartly 
rewritten by W. Llewellyn Preece, 
M.Inst.C.E., M.I.E.E. (London: Long- 
mans, Green & Co. 7s. 6d. net.) 

In this revised edition of “ Preece and 
Sivewright " we welcome an old friend in a 
somewhat new guise, who for the past forty 
years has been a standard work on matters 
telegraphic, to which one has always turned 
for information on the subject. Though 
originally it was intended to be addressed 
mainly to students, this text-book has 
served the requirements also of engineers 
and operators, and in the days when the 
methods of telegraphy were much simpler 
than they are to-day it was a complete 
treatise on telegraphy as then practised. 
But with the many new advances in the 
science and art of telegraphy and telephony 
it must have become increasinglv difficult 
to keep pace with these advances without 
producing an unwieldy volume and one 
unsuitable as a text-book. 

The work of revising the latest edition 
was entrusted to Mr. W. Llewellyn Preece, 
who has performed his task in a manner 
worthy of his father. The book has been 
largely rewritten, and even in the increased 
size of the volume adopted it has been 
impossible to find room for the treatment 
of all directions of modern development. 
Mr. Preece has eliminated the chapter on 
submarine telegraphy and has limited his 
attention in this matter to river and coast 
cables. He has added new chapters on 
secondary batteries ; on the Baudot system, 
and on comparative results obtainable with 
various high-speed telegraph systems. 
Modern practice in telephony is admirably 
sketched in a short chapter on the subject, 
and another chapter on wireless telegraphy 
is equally suggestive and free from redundant 
matter. A pathetic interest attaches to the 
re-written chapter on wireless telegraphy, 
for almost the last act of Sir William Preece 
was to read through and correct the proof 
of it. 


“La TELEGRAPHIE SANS Fin.” Ву А. 
Berget. 200 pp. (Paris: Hachette & Co., 
79 Boulevard Saint Germain.) 

This 18 one of a series of books describing 
modern inventions and their application. 
The author rightly states in the opening 
chapter that, among the marvellous appli- 
cations of science which have been developed 
during the past century, none more merits 
admiration than does wireless telegraphy. 
After describing the general principles 
underlying the subject, he briefly sketches 
some of their main applications and dis- 
cusses the future possibilities in a manner 
which makes his book agreeable reading. 


* * 


“THe PractTICAL ELECTRICIAN’S POCKET- 
Book, 1915.” 474 pages. London: 
S. Rentell and Co. ls. and Is. 6d. net, 
postage 3d. 


The seventeenth annual issue of this 
handy budget of useful technical informa- 
tion for the practical electrician appears to 
have undergone careful revision. The 
chapters have been rearranged in a more 
systematic and logical sequence, while the 
blue pencil has evidently been used freely 
with a view to condensing the text and 
making room for new matter. It is a book 
which wireless station-engineers may find 
useful. 


Decision 1N Favour ОЕ MARCONI CoMPANY.— 
In the suit of the Marconi Company against the 
De Forest Radio Company and the Standard Oil 
Company for infringement of certain letters patent, 
in which Judge Hough recently granted the 
Marconi Company a preliminary injunction, the 
court has handed down another decision. It 
appears that subsequent to the former decision the 
defendants moved to suspend the injunction 
pending an appeal, in so far as it related to the 
boats of the Standard Oil Company, and also 
another motion to vacate or modify the injunction 
with respect to both the defendants. These motions 
were brought upon additional affidavits, but Judge 
Hough, in a decision filed December 15th, denied 
all of the motions, thus refusing to suspend the 
injunction as to the Standard Oil Company and to 
vacate or modify the injunction as to both 
defendants. 


Lhe 


{Under this heading we pro 
envinoering matters of various kin 
and qnestions relating to the matter published under this heading. We do not hold ourselves responsiblo for the opinions 
and statements of our contributors. } 


Two-stroke Engines. 


WO-STROKE engines are probably 
| the most simple in construction of any 

internal-combustion engines, and, un- 
fortunately, forthis reason have been exploited 
by manufacturers, who have aimed solely at 
cheapness until the reputation of the engines 
as economic power producers has somewhat 
suffered. Simplicity may be carried to an 
absurd extreme; and this phase has actually 
taken place, much to the chagrin of users 
whose technical knowledge has not been 
sufficient to enable them to judge between 
good or bad system or workmanship. The 
only advice we can give to those in such a 
position is—scrap the unreliable and waste- 
ful engine, and get one by a manufacturer 
whose reputation is a guarantee of satis- 
factory theory and practice. The theory 
of the two-stroke engine is this: The 
cylinder is prolonged until it embraces the 
crank chamber, which is enclosed in such a 
manner that the piston can act upon a 
charge in the crank case as well as upon 
one in the combustion end of the cylinder. 
Naturally it is difficult to reduce the 
clearances in the crank chamber to such a 
degree that any high pressure is obtained, 
but a sufficient quantity of air can be taken 
in and compressed to form the basis of a 
charge for the working side of the piston, 
and incidentally to act as an assisting 
scavenging charge for the expulsion of the 
spent gases. The latter are ejected through 
& port in the side of the cylinder, uncovered 
by the piston when nearing its outward 
stroke, and usually another port on the 
opposite side of the cylinder walls allows 
the inlet of the compressed charge from the 
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crank chamber. This charge should consist 
only of air, and the fuel should be intro- 
duced into the cylinder at a more opportune 
moment than when the exhaust ports are 
open. The momentum of the flywheel 
carries the piston back, further compressing 
this charge of air, and, at the right moment, 
the explosive agent is introduced and fired, 
giving the outward working impulse. The 
term “two-stroke " therefore means that 
the piston makes two strokes for each 
impulse or revolution of the flywheel. 

Four-stroke engines, sometimes called the 
Otto Cycle, are those in which the charge 
of an inflammable mixture is first drawn 
into the cylinder, then compressed by the 
return stroke of the piston, fired when it 
nears the inward position, giving an outward 
impulse, and exhausted during the next 
return stroke—therefore a cycle of four 
events takes place for each two revolutions 
of the flywheel or four strokes of the piston. 
A higher efficiency is attained by this 
system, but both two-stroke and four are 
now in common use, each having certain 
advantages chiefly connected with the 
methods of dealing with certain fuels. 

The further constructional) division of 
engines into horizontal, vertical and multi- 
cylinder need only be briefly touched upon, 
inasmuch as the shape has no great in- 
fluence upon the use of the fuel, although 
it does to a certain extent modify the 
arrangement of valves, methods of intro- 
duction of fuel and governing. Usually 
horizontal engines run much slower than the 
vertical type, and have longer strokes, but 
in carefully-designed engines the piston 
speed, which is, of course, the important 
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detail, will be found approximately the 
same for either: the actual number of 
feet per second having usually been decided 
upon by the manufacturers' careful investi- 
gation and analysis of results, for which 
reason it is obvious the best results are 
obtained by adhering as strictly as possible 
to the specified speeds at which the builder 
las scheduled his engine to be used. 


Notes on the Erection and Manage- 
ment of Four-stroke Oil Engines. 
ERECTION. 


N order to prevent rusting during 
[est from the manufacturer’s works 

it is usual to coat all bright parts of the 
engine with special preservative compounds. 
These naturally collect a certain amount of 
grit, and should the engine be carelessly 
pulled round before they have been removed, 
seized joints, scored pistons, or even broken 
cogwheels may result. 

The preservative should therefore be 
removed with the aid of paraffin or similar 
absorbent, and the parts carefully lubricated 
with the proper oil, before the moving parts 
of the engine are allowed to turn. 

The next thing is to get the engine running, 
so that the attendant can get to be familiar 
with its behaviour, as adjusted by the 
makers, before he attempts to take it to 
pieces for the purpose of acquainting himself 
with its details. If this is not done, then, in 
reassembling, the adjustments may be badly 
out and difficulty may be experienced in 
starting up or maintaining power, which is 
not due to any faults in the engine or its 
design. 

VALVE STEMS. 


Although engines are invariably tested 
before despatch, it is not unusual for valve 
stems, more especially those of the exhaust 
valves, to stick up during the first few runs. 

This may be due to rust which has 
accumulated in transit or to a thicker 
lubricating oil being used than that used 
on test, or to other small details of a similar 
nature. Although it would prove of no 
difficultv to anvone well acquainted with the 
engine, a few hints may be of service to a 
beginner in its management. 

If the valve stems show signs of sticking 
up during a long and important run tem- 
porary measures may be of use in preventing 


the trouble. The handiest method is to 
splash on to the valve stem with a feather 
or brush sufficient ordinary paraffin to keep 
it clean, using little or no lubricating oil. 

After the run, the valve should be taken 
out and the stem polished with No. 1 emery, 
several times if necessary, until the best 
working fit has been attained. 

Another cause of exhaust valves sticking 
is over-lubrication, to which fault a beginner 
is very liable, causing the parts to gum up 
and necessitating their removal and cleaning 
with paraffin. 

Piston Riwcs. 

These are really circular spring-retaining 
valves, bedded for a seat on the front edge 
of the groove. If a groove is carefully 
examined it will be noticed it is undercut, 
which is for the purpose of allowing the ring 
to bed perfectly. Unless the rings are quite 
free in the grooves they are useless, but it 
would be a disadvantage if they worked 
round so that all the joints were in the same 
line, for which purpose stop pius are in- 
serted. When taking out a ring it is wise 
to slip about six pieces of tin or hoop iron 
under it and then slide it off the piston. 
If an effort is made to stretch it open 
sufficiently it will almost certainly result 
in а breakage, as they are only cast iron, 
which material is found to give the best 
results, steel being too stiff and harsh for 
internal-combustion engines, except under 
special conditions. Naturally a ring wears 
itself and its groove to a more perfect fit 
the longer it is used, and the fallacy of 
putting in a new piston ring for the sake of 
obtaining a better compression is one that 
will be understood from the above remarks. 
If a new set of rings is imperative the same 
should be fitted onlv one at a time, and that 
"run in" to working condition before 
another is inserted. 


CAMS. 


The valve cams, being on the lay shaft 
enclosed in the engine, are frequently more 
or less neglected. It is wise, however, to 
occasionally remove the crank case doors 
and clean and examine the cams, seeing 
they are thoroughly oiled and not wearing 
abnormally. If signs of wear are manifest 
it is wise to make provision for a new set 
of cams being obtained and put in place at 
the earliest convenience ; on the other hand 
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if well looked after a set of cams will last for 
years. 
IGNITION. 


There are several tvpes of ignition and, 
although most engines have now either high- 
or low-tension magneto, there may be 
readers who have to use engines fitted with 
older forms, and a hint or two may be 
useful. 

TuBE IGNITION. 


This, although one of the oldest forms, is 
still serviceable for slow-running engines. 
The compressed gases are forced into the tube 
to a distance which varies with the amount 
of compression and the length of the tube. 

It is usual to so arrange the heating burner 
that a sharp line of demarcation between 
the red hot and the colder parts is obtained. 

This is termed the “ ignition point,” and 
by raising or lowering it the best position 
for perfect combustion may be found. It is 
best to commence by heating the tube for a 
large part of its length and to gradually 
raise the shield until the engine begins to 
thump or misfire, when a slight lowering of 
the shield will give the best working position. 
If the power can only be obtained by heavy 
thumping this may occasionally be remedied 
bv the use of a longer tube. In modern 
practice tube ignition is usually confined to 
horizontal engines. 


BATTERY AND Соп, IGNITION. 


This is one of the best-known systems. In 
early dave a primary battery was used and 
often caused annoyance and mess. The 
accumulator was a great advance and many 
improvements have been made in this form 
of ignition until it has become a very reliable 
one. The chief objections are the need of 
recharging and possibility of running the 
battery down, due to a short circuit, at an 
inconvenient time. The form of plug used 1s 
similar to that of a high-tension magneto 
ignition equipment. The form of ignition 18 
that known as a “jump” spark. Many 
engines are nowadays arranged for high- 
tension magneto ignition as their standard 
equipment, with battervand coil asastand-by. 


MAGNETO IGNITION. 
To obviate the necessity of recharging 
batteries electricians made investigations of 
methods for the production of a sparking 
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device operated mechanically, the high- 


tension magneto being the outcome. 


At first the instruments were of a delicate 
nature, but experience and practice have 
resulted in the manufacture of reliable ones. 

Another form of ignition is the low- 
tension one, in which the spark is produced 
by the breaking of the circuit through which 
a low-tension current is flowing. It is possible 
to have a low-tension arrangement with dry 
cells and a solenoid, a system often adopted 
us a stand-by for engines fitted with low- 
tension magnetos. 

The low-tension magneto has one advan- 
tage—viz., with engines of very high com- 
pression, such as those running on poor 
gas, the jump spark may be uncertain owing 
to the resistance of the space inside the 
cylinder, whereas with low-tension there is 
no trouble of this nature. 

It is important, if a multi-cylinder engine 
be fitted with this system, for all cylinders 
to have the same amount of gap at the break, 
as otherwise erratic firing may take place. 


AMONG THE OPERATORS. 
operator оп 


HAS. A. WELLER, 
( board the Ruahine, has commu- 

nicated to us a long-distance freak 
signal which he recently received. While 
"listening in” for Teneriffe shortly after 
2 a.m. on December 2nd. he heard good 
signals from a station using the same 
wave as Teneriffe, but owing to atmo- 
spherics he was unable to read the message. 
As a matter of fact, he was equally 
unable to receive Teneriffe on that occa- 
sion. On the following night, however, 
the atmospheric conditions gradually im- 
proved and at 3.20 a.m. the same signals 
which he had heard on the previous night 
came through and proved to be Arlington, 
Virginia, sending time signals and weather 
reports, and afterwards working with Key 
West, whose signals also were faintly dis- 
tinguishable. The ship's officers computed 
the distance of the Ruahine from Arlington 
to have been about 3,100 miles. On another 
occasion when Mr. Weller was in the same 
localitv, 15° 13’ N, 21° 22’ W., that was on 
February 26th last, he obtained excellent 
signals coming in for about an hour from 
Cape Race. 
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“The Weed” 


By ALEC BAGOT 


E’VE been talking it over, the 

\ \ / boys and I, and have unanimously 

decided that the least we can do 
for Browne is to relate the full facts of the 
case, so that everyone may know what 
really happened at Majeeba on September 
20th, 1914. 

Majeeba is one of those places that are 
described as “ Outposts of the Empire ” ; 
little jungle towns where men eat and drink— 
mostly drink—and sometimes dream of 
cities, real cities where there are tramcars 
and theatres and white women.  Majeeba, 
mind you, is an important town, being 
the capital of a territory boasting nearly 
twenty thousand square miles, although you 
wouldn't think so to look at the place, for it 
possesses scarcely a score of houses. But 
the piéce de résistance there is the wireless 
oe and the inhabitants are justly proud 
ОЇ 1t. 

I believe in Sydney the “ Townies " are so 
fond of their sheet of water that every new 
arrival is welcomed with: “So glad you 
could come; what d'you think of our 
'arbour ?" And in New York the Yankee 
greets the stranger with: “ Say, hev yew cast 
your ocular over our tall buildings yet ? "— 
an absolutely ridiculous question, for one 
can't approach the city without seeing the 
soaring sky-scrapers. Well, it's something 
like that at Majeeba, only there the residents 
say: " Glad to meet you, old man. Have 
a drink and then come and look at the 
wireless.” 

The Government Radiotelegraph Station 
—to give it its full title—is situated a few 
miles out of town, and has quarters attached 
for the staff, which consists of seven men and 
three niggers. The immediate vicinity, for 
a radius of about a quarter of a mile, is 
cleared ground ; all around is rather heavily 
wooded land. 

When the station was turned over by the 
erectional gang to the operating staff, 
Browne was made Officer-in-Charge. It 
wasn't a popular appointment at all, as 


Browne was such a little “ Weed.” І don't 
know to this day who first gave him the 
nickname, but “ The Weed " he was always 
called. It must have been his personal 
appearance that suggested the appellation, 
for Browne was one of the skinniest and 
smallest specimens of shrivelled-up humanity 
one would strike in many a day's march. 
The only thing that saved him from total 
insignificance was his head, which was large 
and “ brainy "—out of all proportion to the 
rest of his mummified anatomy. There's no 
doubt that Browne's head got him his job, 
for what he didn't know about motor 
generators and oil engines; about trans- 
formers and condenser capacities, and 
selective tuning, wouldn't cover the size of a 
pawn ticket. And as for technicalities ! 
Oh, Lord, he'd drive us crazy sometimes 
with his intricate calculations, especially 
when the monthly mail arrived with the latest 
copy of THE WIRELESS WoRLD, when he 
would turn to the scientific section and ferret 
into the problems. He once found an error 
in a calculation made by a learned Professor, 
which the Editor admitted when Browne 
wrote to him. 

So, you see, taken all round, he was quite 
different from the usual run of Wireless men, 
and, but for the fact that he was Officer-in- 
Charge, he would probably have had rather 
a tough time. As it was, we were getting 
pretty fed up with things in general, and 
Browne in particular, when the European 
War broke out and served to give us new 
topics of conversation. 

Great was the excitement at Majeeba. 
Various defence schemes were proposed. 
The one most in favour suggested that, in 
the event of the town being attacked, the 
male population should assemble at the 
wireless station, in order to protect our only 
means of communication with the outside 
world. We all had rifles and a good supply 
of ammunition, whilst in a wave of patriotism 
we erected a forty-foot flag-pole and hoisted 
the Union Jack. 


710 


——— ——— 


That ceremony was quite impressive. 
“The Weed,” аз Officer-in-Charge of the 
station, “ broke ” the flag after a short 
speech, and as the fluttering folds of the 
Jack floated out on the lazy tropical breeze, 
we, “The Majeeba Volunteers,” fired a 
salute. Browne’s speech was a masterpiece 
of pithy eloquence. We had never given him 
credit for such rhetorical powers, but when 
he began to talk about “ a piece of bunting 
he wouldn’t exchange for the most priceless 
roll of silk in all the world,” and “ a flag that 
we would guard with our lives because it 
represented Britain’s honour,” I tell you, it 
sent a shiver down one’s spine, for we knew 
that we might be called upon to live up to 
those words at any time. 

By September the first excitement that 
the news of war had caused had died down, 
impossible to believe that 
thousands of men were fighting and dying 
pursued the even 
“ The Weed " was once 


anything else, there were rumours that the 
town's liquor supply was becoming danger- 


At noon on the 20th I had to relieve “ The 
Weed ” from duty, and was just about to put 
the telephones on my head, when we were 
Surprised to hear a familiar “ dot, dot, dot, 
dash " repeated in the receiver. 

“ By Jove,” I said, * that fellow’s pretty 
close; he almost blows one’s head off. 
Who is he ? ” 

“ Don’t know,” Browne answered. “I 
havn’t heard anyone to-day at all. Let’s 
listen.” 

With the telephones between us, we both 
listened to that flute-like buzz. 

“ V. V. V.” it still continued. 

“ the man,” I exclaimed. ^ Why 
can’t he be less long-winded? He’l] spoil 
our detector points if he keeps up that 


racket much longer. Ah! ”—the last ex- 
clamation because the station stopped 
sending for a second and then re- 


commenced. 

“ VNM, VNM, VNM,” he repeated, then 
his own signal, “ XPD,” three times. 

“ Who the devil's ‹ XPD’?” ү asked ; 
“ Surely that’s an amateur's call! ” 

“ Yes, but it isn't an amateur sending ; 
there’s no one round here with a set. Besides 
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Sea 


it’s a Telefunken note. D’you know, I 
believe it’s a German battleship ! ” 

“ Gee Whiz! and so it must be. 
there he is again ! " 

Once more the call ; Shorter this time, and 
somewhat quicker. I ran to the engine 
room and started up the motors, but when 
I returned, Browne was leaning over the 
desk, writing. I watched his pencil as it 
traced that dramatic message : 

“ Here German warship. You must leave 
the wireless station. In jive minutes we shall 
shell и. XPD.” 

The poor little “ Weed ” turned as white 
as the paper upon which he wrote, and the 
pencil dropped from his nerveless fingers. 

“ Му God!” he said. * The devils ! ” 

Then the spasm passed, and he was his 
old, quiet, wizened self as he started up the 
alternator. 

“ What are you going to do ? " I asked. 

“Give 'em a farewell message," he 
answered, grimly. His fingers touched the 
sending key, and the noisy spark leapt 
across the gap, pulsating its retort to the 
foe across the belt of trees. 

The reply was brief and to the point. 

“Go to H !” was what Browne sent. 

Now it was Very wrong of Browne to say 
Such a thing, for rule 3 of circular 17 dis- 
tinctly states that “ Swearing and obscene 
language is at all times strictly prohibited, 
whilst officers guilty of using unparlia- 
mentary language on the Wireless will be 
promptly and severely dealt with ” ; S0, you 
see, for the Officer-in-Charge to be guilty of 
Such a heinous offence was a serious matter ! 
Still, Browne then seemed very different 
from the Browne who always pottered for 
hours over THE WIRELESS Wortp’s “ latest” 
technical problem. 

“ Quick—the rifles, 
Send Joe down to the town. 
they know there yet, as the 
probably come round the Cape.’ 

I ran to the “ Palace ” (by which lofty 
name our quarters were known), and called 
the boys. It took some minutes to convince 
them that I was not Joking ; but before we 
had finished arguing something went 
whistling over our heads. Instinctively we 
ducked, and heard a dull boom. The bom- 
bardment had begun. 

No need, then, to impress upon the others 
that this was grim reality and not a practical 


Listen, 


and tell the men. 
Don’t expect 
German has 
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“ The ‘ Townies' of Sydney are proud of their sheet of water " (see p. 709), particularly when 
the s.s,“ Wildenfals," the first German prize captured in Australian waters was brought in, 
as depicted above. 


joke. We all went back to the station, 
secured our rifles, and took up our appointed 
positions outside. The black boys were no- 
where to be seen, having disappeared like 
magic, but we knew the fellows in the town 
would be up as soon as they heard the firing. 
The booming still continued, and some of 
the shells dropped rather too close for our 
comfort. We knew the Germans could not 
see the aerial, as the site had been chosen 
with a view to concealing our position, but, 
nevertheless, they appeared to have found 
their range with almost uncanny accuracy. 
The shelling had continued for about ten 


minutes, when our foremost picket gave the : 


" danger " signal, pointing towards the wood. 
A rifle shot rang out, then another, and 
another, and we realised that the Germans 
had succeeded in landing an attacking party 
of some strength. 

After that, we were too busy picking off 


the enemy to consider how many there were, - 


whilst I remember subconsciously wondering 
whether the men from the town would rein- 
force us in time, and whether they would be 
of any use against so many. We kept on 
potting away, and as soon as the enemy 
showed themselves from cover, preparatory 
to storming the station, they were bowled over. 

Suddenly a well-placed shell snicked off 


the very top of the flag mast, and down 
came pulley block and Jack. The firing 
ceased immediately ; we learnt later that 
the Germans imagined we had hauled down 
the flag and surrendered ! 

Browne had been lying under cover close 
to the mast ; I was a few yards to the right, 
and wondering what was the cause of the 
lull, when up jumped “ The Weed” and 
rushed into the station. He emerged again 
in a minute, carrying a large hammer and a 
packet of nails. 

Seizing the flag, he rushed towards the 
pole, and, before you could say “ D the 
Kaiser!" Browne was swarming up, for all 
the world like a monkey on a stick. 

Then the shooting began again, as the 
Germans learnt what was happening, but 
no whistling bullets came our way now— 
they were all around that agile figure on the 
swaying pole. 

Up, up he went, and then, as calmly as 
though there was no one with evil intentions 
on his life within a thousand miles of him, 
“The Weed” began tacking the flag to the 
wood. 

Dozens of bullets must have buzzed all 
around him. I know now what it means 
when one reads of “ a hail of bullets," but he 
didn't seem to mind a scrap. 
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Suddenly “The Weed” lost his grip, 
turned a somersault in mid-air, and partly 
landed on his feet. I rushed to his assist- 
ance, and, lifting him up, dragged him into 
shelter behind my cover, where I knelt down 
and supported his crumpled form in my 
arms. А red splash was showing through 
his khaki coat, and his poor little legs seemed 
all anyhow ; whilst his face was, if possible, 
more dried and wizened than ever. 

In a few minutes Browne groaned, opened 
his eyes, and recognised me. 

“ Awfully good of you, old man,” he 
gasped, “ but it’s no use ; they've done their 
worst ! " | 

“ Don't be an ass!" I said ; rather roughly 
perhaps, but I dared not trust myself to 
speaking softly. There was a huge lump in 
my throat, and somehow, I felt myself the 
size of an undergrown threepenny-bit beside 
that little hero. 

“ It’s true though,” he answered ; “ апа I 
don't seem to mind. You'll keep—the old— 
flag—flying, won't you ? ” 

“ Bet your life," I said, and continued to 
hold him for some time before I realised that 
he was dead. 

After that events seemed very confused, 
but the chaps say I went raving mad. I 
only remember an insane desire to revenge 
Browne’s death and a fierce longing to kill 
every German in the universe. The boys 
say I leapt up from the trench and rushed, 
firing at intervals, towards the enemy in the 
wood. 

I suppose it was lucky for me that a shot 
laid me out before I got near enough to be 
sent to glory ; anyway, when I woke up in 
bed, the doctor told me that the others had 
arrived just in time to outflank and partially 
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surround the Germans, who, being at a dis- 
advantage in their ignorance of their sur- 
roundings, were out-fought. Their survivors 
finally surrendered, but there were only 
eleven sound men out of thirty-four. 

To complete our luck, the British cruiser 
Irrepressible, which had been on the Deut- 
scher’s track for days, came down post 
haste in time to sink our unwelcome visitor. 
No doubt you saw all about that in the 
papers. My brother forwarded me a copy 
of a newspaper with an account of the 
attack. This is what it said, and the para- 
graph was tucked away in a little corner on 
the “ Second War News Page." 

* A party landed from the German warship 
and attacked the wireless station, but was 
defeated with heavy losses. The British 
casualties were slight, one man being killed 
and three wounded. The one killed was Mr. 
F. J. Brown, Officer-in-Charge of the wireless 
station. The station was only slightly 
damaged.” 

That’s all about the land attack, although 
there was plenty about the duel between 
the two ships. You'll notice they didn't 
even spell Browne's name right. 


That's why we convened a meeting and 
decided to write a fuller account ourselves. 

Before leaving we filled our glasses and 
stood up to drink a silent toast to F. J. 
Browne—our Hero! 

* Boys," I said afterwards, “ it's time we 
took up gardening." | 

* Gardening *" asked one of them in 
surprise. 

“ Yes, gardening. We may then learn 
to distinguish between a Weed—and a 
Flower." 
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O the numerous academic distinctions 
| and International honours enjoyed by 
Commendatore G. Marconi, G.C.V.O., 
there must now be added his election to the 
Italian Senate. That such a reward would 
ultimately be accorded has been long 
evident, for the pride of Italy in Com- 
mendatore Marconi’s world-wide fame is 
coupled with high personal respect. The 
conferment of this distinction at the earliest 
moment allowed by the Italian Constitu- 
tion serves but to emphasise his country’s 
goodwill. 

The Italian Senate corresponds very 
nearly to the expressed ideal of many 
would-be reformers of the House of Lords. 
It consists of princes of the Royal House 
who have attained a majority, and an un- 
limited number of members above forty 
years of age who have filled high offices, or 
have acquired fame in science, literature, 
or other pursuits tending to the benefit of 
the nation. The nomination, which reste 
with the King, is governed by two conditions 
only. The senator-elect must have reached 
the age of forty, and must be contributing 
annually to the State at least 3,000 lire 
(£120). A seat in the Senate is held for life. 
In 1914 the Italian Senate consisted of 404 
persons, exclusive of five members of the 
Royal Family. The addition of Commen- 
datore Marconi to this number cannot fail 
to be beneficial to the scientific and industrial 
progress of the great Italian nation. 

* * * 


It is by some thought to be a pity that 
wireless telegraphy should deprive mankind 
of that peculiar form of humour which is 
extracted from the working of the older 
branches oftelegraphy. Wireless has created 


a humour of its own, but we have to admit 


that we would not find in it such an incident 
as that which an officer serving with the 


East African Mounted Rifles mentions in a 
letter to the Times. We should imagine 
from the letter that the humorous side of 
war is very much in evidence in East 
Africa, as the following extract from the 
correspondent's letter will show : 


“ The telegraph section with great 
speed and efficiency fixed up the field 
telegraph, 48 miles of it, on bamboo poles. 
Next day walking along the line I never 
saw such a mess. Wherever a giraffe had 
come across it in the night he seemed to 
have wound it round his neck and then 
started off at top speed.” 

This opens a vista of limitless possibilities 
to the wireless engineer working in tropical 
countries, and, even at the risk of provoking 
our “ Irresponsible Expert,” we must draw 
attention to the possibilities of the giraffe ip 
connection with portable wireless stations. 
The “mast” is there; but whether the 
“ portability " and the other qualities of that 
amiable animal will commend themselves 
to wireless engineers, we must leave the 
latter to decide. 

* * * 


Troubles with overhead telegraph lines 
are usually connected with climatic influences 
or the mischievous interference by enemies 
or malefactors. But the incident mentioned 
by the writer of the letter in the Times 
referred to above recalls that in Central 
Africa their exists a race near Karungu, on 
the eastern coast of Lake Victoria Nyanza, 
which apparently will not allow any other 
system than that of wireless telegraphy to 
exist in their midst. They are a primitive 
people, so innocently minded that they do 
not understand what theft is, and at the 
same time they have an unfortunate par- 
tiality for wire. As a result, it is impossible 
to erect telegraph poles with the necessary 
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copper strands across the district, for once 
their erection is completed and the lines left 
unguarded a raid is made on the pretty toy 
by these negroes and the wire is converted 
into bracelets, necklaces, and other vain 
trifles. No bit of iron comes amiss to the men 
of this tribe, and it is said that they even 
twist wire into large spectacle frames in 
imitation of European travellers. (More 
evidence of the expansion of “ Kultur " !) 
On this account it has not been found 
possible to run telegraph wires across the 
country, excepting along the Uganda Rail- 
way. The only means of linking up the 
outlying Government stations is wireless 
telegraphy, and in a paper before the 
Geographical Society some months ago 
Mr. F. Oswald stated a scheme for wireless 
communication was projected. 


Ф * * 


In imposing a tax on telegrams, the 
Government of the United States of America 
have adopted a means of raising additional 
revenue the effects of which will have to be 
carefully noted. The new War Tax, which 
came into operation on December Ist last, 
provides that duty at the rate of one cent 
per message be levied on telegrams (except 
United States Government messages) filed 
at telegraph offices in the United States on 
which the charge imposed is 15 cents or more. 
Wireless telegrams originating in the United 
States will also be subject to taxation at the 
rate of one cent per message, but wireless 
communications filed on board ship will be 
exempt. The tax will be collected from 
the senders of messages, at the telegraph 
offices, but in the case of messages filed with 
the American land line telegraph companies 
for transmission wd the stations of the 
Marconi Wireless Telegraph Company 
of America, the land line telegraph 
company accepting the message collects 
the tax. 


* * si 


Whilst electrical science has rendered a 
great service to many other industries 
besides engineering—in teaching exactitude 
of measurements, and in making more 
widely known the underlying principles 
of the cost of production—the use of elec- 
tricity has directly contributed to many of 


taneously without mutual 
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the improved conditions of living. Com- 
munication between peoples is really easier 
than our grandfathers ever enjoyed or even 
dreamt of; travel is safer; the pleasures 
of Ше are greatly increased; human 
suffering has been alleviated by electrical 
discoveries; even-the conquest of the air 
has only been made possible through the 
assistance of electricity. There is much 
left to unravel, and electricity may yet 
enable- mankind to make further great 
discoveries and lift the veil still higher, 
revealing to us more and more of those 
marvellous circumstances with which we 
are surrounded. 


* * * 


Keith Lectures. 


Before the Royal Scottish Society of 
Arts, at George Street, Edinburgh, a highly 
interesting lecture was delivered on January 
llth, by Dr. J. Erskine-Murray, F.R.S.E., 
M.I.E.E. Keith Lecturer for 1915. It 
constituted the opening discourse of a series 
of four on the subject of “ Electric Waves 
and the Principles of Wireless Telegraphy 
and Telephony," and the popular character 
of the lecture was reflected in the audience. 

Mr. Andrew Wilson, M.Inst.C.E., con- 
gratulated the Society of Arts on the 
high standard attained by the Keith Lec- 
tures and the eminence of their present 
lecturer, adding that anyone wearing the 
King’s uniform would be welcomed at the 
Hall without payment. 

After dealing lucidly with wave motion 
and illustrating his points by experiments 
before the audience, Dr. Erskine-Murray 
proceeded to show how Clerk-Maxwell 
was Justified in his prediction that electrical 
waves would be proved to be identical with 
those of light, and promised to develop the 
subject further in a later lecture. He then 
proceeded to deal with the nature of reso- 
nance, or revibration, emphasising its great 
importance in wireless telegraphy. A number 
of illustrative experiments with mechanical 
vibrators were then shown in order to 
demonstrate the response of one tuned. 
vibrator to another, and the possibility of 
sending two different messages simul- 
interference 
between neighbouring pairs of stations. 
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Maritime Wireless Telegraphy 


HE first 8.0.5. call in New Zealand 

| waters has been sent out, and we 
take it as a good augury that not 

only did it receive prompt attention from 
the authorities, but that the vessel sending 
the call was able to extricate herself from the 
difficulties which beset her. This vessel was 
the Royal Mail steamer Ruahine of the New 
Zealand Shipping Company, which sailed 
from Wellington, New Zealand, at noon on 
Saturday, October 24th, bound for England 
viá Cape Horn. Owing to the exigencies 
of war, the wireless operator on the vessel 
(Charles A. Weller) received instructions that 
no calls were to be sent out and the wireless 
only used for purposes of “ listening in." 
All went well till Sunday, when Weller 
received instructions that the captain wished 
to see him. On obeying the summons he 
was informed that the Ruahine was leaking 
badly and that, with an increasingly heavy 
list to starboard, her condition was becoming 
such as might soon seriously endanger her 
stability and safety. The captain enquired 
whether any ships were in the neighbour- 
hood, but on this point the operator could 
not satisfy him as most of the other craft 
in the New Zealand waters had adopted the 
same tactics as the Ruahine and were seeking 
security in silence; for it should be remem- 
bered that the Emden was still roaming the 
high seas and turning up in unexpected 
places. The captain, however, determined 
to chance his luck, and gave orders that the 
S.O.S. signal should be circulated, and should 
any boat reply, the operator was to inform 
them that the Ruahine required a vessel to 
stand by her in case of emergency, and that 
she was returning full speed to Wellington. 
This was at 6.58 on the Sunday morning 
and the first reply to be received was from 
the Wellington coast station, to whom 
particulars of the boat's position and course 
were given. Wellington thereupon imme- 
diately got into telephonic communication 
with the port authorities, and arrangements 
were made for the fast ferry steamer Wahine 


(which is also fitted with Marconi wireless 
and belongs to the Union Steamship Com- 
pany of New Zealand) to leave Wellington 
and go to meet the distressed vessel in case 
assistance should be required. At that time 
the Ruahine was about 200 miles from port ; 
by this time, however, the worst of the danger 
was over. A means was found of stopping 
the leakage and the ship was enabled to 
continue her return unassisted, although the 
list to port was very marked. The Wahine 
met her at 4 o'clock that afternoon and 
escorted her the rest of the way back, the 
two ships casting anchor at 2 a.m. the next 
morning. Amongst the passengers on board 
was the famous Antarctic explorer Sir 
Douglas Mawson and his wife. 

Recognition in connection with this inci- 
dent must here be made of the operator on 
board the 8.8. Wahine, who when he received 
the call for further duty had already com- 
pleted a night watch, and consequently was 
called upon to take another fifteen hours' 
duty. 

Not only has the Ruahine the distinction 
of sending the first distress call in New 
Zealand waters, but she is also the first ship 
to have sent public wireless messages into 
that country. This was on July 26th, 1911, 
the day when the first New Zealand coast 
station was opened at Wellington. 


* * * 


When it was ascertained that the steamer 
Cairnhill, which recently broke her tail shaft 
and lost her propeller, when four days out of 
Nauru in the Pacific, was being towed from 
New Ireland to Sydnev, a distance of 
roughly 2,000 miles, negotiations were at 
once entered into with the companies con- 
cerned with a view of having wireless 
installations fitted on the Cairnhill and on 
the tug which was to bring the disabled vessel 
to Sydney. This would undoubtedly have 
been of very great assistance in the matter 
of the towing, but unfortunatelv the negotia- 
tions could not be completed. 
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Wireless Telegraphy in the War 


A résumé of the work which is being accomplished both on land and sea. 


THE BRUSSELS STATION. 

N the neighbourhood of Brussels, upon a 
I plot of ground given by King Albert, Mr. 

Robert Goldschmidt had erected a high- 
power wireless telegraphic station, which 
was to have played an important part in 
investigating the transmission of radio- 
signals.. Before leaving Brussels, however, 
the Belgians destroyed this station so that it 
should not fall into the hands of the Germans, 
and the followiny is an account of the 
destruction furnished by Mr. Marcel G. 
de Gallaix :— 

" On Wednesday, August 19th, the most 
contradictory rumours reached Brussels. 
Some folk affirmed that the Germans were 
at Louvain and would not stay to enter the 
capital. Others said that the town was 
protected by a ring of troops. Nevertheless, 
the hurried departure of the Queen appeared 
to support the views of the pessimists. 
Another event more unexpected and more 
convincing succeeded in persuading all that 
the enemy was at hand. 

" About one o'clock in the afternoon a 
violent explosion was heard in the direction 
of the wireless station at Laeken. By chance 
I was close by. At first I thought that the 
bridge had been blown up, when suddenly I 


was astounded to see one of the wireless 


masts bend over and fall to the ground. I 
had scarcely recovered from my surprise 
when another explosion occurred more 
violent than the first, and a second mast 
fell. ‘ They are blowing up the station; the 
Germans must be near,’ I said to myself. 1 
tried to get nearer, but at 200 metres from 
the station I was stopped by a cordon of | 
town guards. By making a detour I was able 
to skirt the station, and was then only 
separated from it by the Canal of Wille- 
broeck. 

“І waited for some moments, and then 
the characteristic throbbing of a Taube 
made me lift my eyes. It came slowly 
towards me, gradually descending until 1 
could quite clearly see the black cross 
painted on its wings. It flew over the 
station, encircling it twice, and was starting 
in the direction of Louvain when suddenly 
a shot was fired near me; others followed 
and continued unceasingly for some minutes. 
The Taube, finding itself a target, turned 


slowly and disappeared. A group of military 


engineers ran to the other side of the canal 
and called out to me: ' Look out! run for 
your life!’ Without knowing why, I ran 
back some yards. A third explosion occurred, 
and a third mast fell to the ground. The 
soldiers returned, and one after the other 
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the masts fell. The soldiers had cut the 
cables on one side so that the masts bent 
towards the other side; then, having mined 
the foundations, they fired the fuse and ran 
back as quickly as possible, whilst the light 
metal framework slowly crumpled up in the 
midst of volumes of thick, black smoke. 

“ Sometimes a mast was prevented from 
falling by the antenns or a neighbouring 
mast. In other cases the first explosion only 
shook the mast, and the blasting had to be 
repeated once or twice until the mast was 
utterly destroyed. At about half-past three 
the antennz were entirely destroyed, but 
the transmitting and receiving station was 
still intact. This station was situated in a 
tunnel under the Vilvorde Road, between the 
Willebroeck Canal and the ground where the 
masts had stood. 

" It was only possible to carry away some 
of the light instruments ; the remainder had 
to be destroyed. The most delicate parts 
were broken up with hammers, and to com- 
plete the destruction the station was blown 
up with dynamite. The explosion was so 
violent that part of the granite parapet was 
broken, and a large crack opened in the roof 
of the tunnel. Finally, so that even the ruins 
could not be put to any possible use, the 
station was filled with straw and hay and set 
on fire. A dense smoke rose from the tunnel. 
It was seen rising over the canal until the 
evening, and the last bursts of flame were 
not extinguished when a detachment of the 
enemy’s cavalry appeared on the scene. 

“ We heard afterwards that the Germans 
had hoped to seize the wireless station, which 
would have put them into communication 
with the most distant points of the theatre 
of war. Orders had been given to a troop of 
cavalry to advance by forced marches to 
prevent its destruction, but the Belgian 
authorities, warned of this move, were able 
to forestall them. The German plans were 
frustrated, but the defeat cost Mr. Robert 
Goldschmidt not only an enormous sum of 
money, but also the patient research and 
labour of three years. 


The Sigral Service. 

From an officer's letter, which was printed 
in the Times, we make the following ex- 
tracts :— 


I am very much surprised to see in the English 
Press so little mention made of the field telegraphs, 
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or signal service, as itis now known. In time of war 
the signal companies of the Royal Engineers are one 
of the mo-t important and necessary arms of the 
service, They are the nerves of the Army. 

Most of the important towns in the north of 
France and also London and Paris are in direct 
touch with General Headquarters. These are called 
the main lines of communication, and over their 
wires day and night pass a continuous flood of 
traffic for the hospital bases, ordnance, remount, 
and store depóts. From General Headquarters 
radiate wires to the various army corps head- 
quarters, and again each army has its communica- 
tions to the divisions, which, further, have wires 
right up to the brigades. It will thus be seen that 
in the space of a few minutes the War Office is fully 
and clearly informed of what is going on in the 
firing line. In fact, were the lines joined straight 
through it would be possible to hear tbe roar of 
artillery and the bursting of shrapnel in St. Martin's- 
le-Grand. 

As the tide of battle turns this way and the other 
and headquarters are constantly moving, some 
means have їо be provided to kecp in constant touch 
with General Hcadquarters during the movement. 
This emergency is met by cable dctachments. Each 
detachment consists of two cable wagons, which 
usually work in conjunction with one another, one 
section laying the line whilst the other remains 
behind to reel up when the line is finished with A 
division is ordered to move quickly to a more tactical 
position. The end of the cable is connected with 
the permanent line, which communicates to Army 
Headquarters, and the cable detachment moves off 
at the trot; across country, along roads, through 
villages, and past columns of troops, the white and 
blue badge of the signal service clears the way. 
Behind the wagon rides a horseman, who deftly lays 
the cable in the ditches and hedges out of danger 
from heavy transport and the feet of tramping 
infantry with the aid of a crookstick. Other horse- 
men are in the rear tying back and making the line 
safe. On the box of the wagon sits a telegraphist, 
who is constantly in touch with headquarters as the 
cable runs swiftly out. An orderly dashes up with 
an important message; the wagon is stopped, the 
message dispatched and on they go again. 

At Le Cateau the situation was so desperate that 
signal companies were sent to the trenches to assist 
the infantry in repelling a heavy attack. For this 
piece of work we were highly complimented by 
General Smith-Dorrien, who at the same time ex- 
pressed his great satisfaction at the way in which 
his communications had been established through- 
out the campaign. 

Telegraphists are often left on duty in the trenches 
and lonely farm houses, chateaux, etc., close to the 
firing line, and I leave it to your imagination to 
picture how difficult it is to concentrate one's mind 
on the signalling and reception of important mes- 
sages while the air is filled with the dcafening roar 
of artillery and the screaming and bursting of shells. 
An experience of this kind happened to me a short 
time ago in a lonely cháteau on the Ypres-Menin 
road. The chateau was the centre of a perfect 
hell of German shrapnel for nearly a week, until it 
became almost untenable, and was abandoned by 
the Headquarters Staff. The general gave in- 
structions that a telegraphist was to remain behind 
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to transmit important dispatches from the brigades, 
and I was left in charge of the instruments in this 
shell-swept cháteau for a day and a night. On the 
second day the Germans broke through our trenches, 
and the wires were cut up by shell fire. I was given 
orders to evacuate the building and smash up my 
instruments. These I saved by burying in a shell- 
proof trench, and then had to escape between our 
own fire and that of the enemy’s across a field under 
а terrible tornado of shrapnel. On the early morn- 
ing of the same day one of our cable detachments 
was cut up and another captured by the Germans 
only to be retaken by our sappers and drivers after 
a desperate and glorious fight. 

In the region of the Aisne, where the hilly and 
wooded nature of the country admitted of much 
cover, spies often took advantage of this to tap our 
wires. The lines are constantly patrolled by 
mounted linemen, whose duty is attended with 
much risk. On one occasion a lineman, in passing 
along his patrol, noticed that there was a quantity 
of slack cable lying on the side of the road. Dis- 
mounting to coil it up out of the reach of traffic he 
found to his surprise that a piece of spare wire had 
been tied into the main line, and upon investigating 
discovered that it led to the top of a haystack, the 
wire being cunningly hidden in the straw. Going 
further down the line he tapped it and reported the 
matter to headquarters, then, mounting guard over 
the haystack, he awaited the arrival of an armed 
escort, who discovered the spy, together with several 
days’ supply of food, hidden in the depth of the hay. 

Telegraphists of experience can often detect if 
anyone is tampering with the line. An operator on 
duty at Bavai, near Mons, was listening attentively 
to the buzz of the various stations in circuit on an 
important line when his attention was arrested by 
a very faint drone. which he knew immediately was 
caused by induction from another cable. He 
amused himself by writing down on a scrap of paper 
the signals as they faintly echoed in his receiver. 
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A German Portable Wireless Station. 


Some French telegraphist, he thought, sending a 
cipher message. An officer looked over his shoulder, 
* Hello,” he said, “ во you understand German.'' 
When the excitement had subsided after the tele- 
graphist's explanation, a scouting party was dis- 
patched from ends of the wire, and succeeded in 
making a very neat capture. Wireless telegraphy, 
of course, plays an important part in this war, most 
of the larger aeroplanes being equipped with appa- 
ratus, by which means they swiftly communicate 
important observations to headquarters. The 
Germans also make elaborate use of this system. 


A German lady, obliged to leave Togoland 
after the occupation of the colony by the 
British troops, has arrived in Berlin, and 
gave the following description to the Ber- 
liner Lokal Anzeiger :— 


By means of our wireless station at Kamina, we 
knew everything going on in Germany during the 
time of mobilisation. On August 6th a British 
officer with a flag of truce arrived in a motor car from 
the British Gold Coast, and negotiated with the 
Deputy Governor, Privy Councillor and ex-Mayor 
Von Doering, regarding the surrender of the Colony, 
and allowed twenty-four hours’ time for considering 
the proposal. Von Doering called together all the 
men capable of bearing arms, mostly officials and 
merchants, and made a stirring speech about the 
Fatherland's call to arms. By telegraph, he had 
received an order to defend the wireless station 
Kamina. АП the married men were left behind at 
Lome, for the protection of women and children, 
while the unmarried men, about 160, and the native 
police corps, under Von Dovring. went to Kamina 
in the night from August 6th to 7th. 


Some interesting details have been received 
of the capture of the s.s. Vandyck, which 
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the German cruiser, Karlsruhe, effected on 
October 26th last. Up to the previous day 
the Vandyck had met with no interference, 
and as she had taken the precaution to make 
as few wireless calls as possible it was hoped 
that she would come safely through the dan- 
ger zone, in fact, during the watch previous 
to the one which was destined to be the 
vessel's last no calls of any kind were heard 
or sent. At 11.10 the chief operator took 
duty, and he had scarcely been on watch 
five minutes before he was informed that 
à cruiser, accompanied by what appeared 
to be a cargo boat, was bearing down on the 
vessel at full speed. Immediately he went 
on deck just in time to see the Karlsruhe 
hoist her German ensign and call upon the 


S.s. “ Vandyck.” 


Vandyck to stop. By that time the enemy 
was almost abeam at about two miles 
distant. At 11.15 the operator received a 
telephone call from the bridge asking if any 
stations were working. As it happened, 
there were none, and already the Karlsruhe 
was proceeding to take up a position astern 
of the Vandyck and was lowering a boat to 
visit her. Just then a few faint signals 
came through the phones and were recog- 
nised as emanating from a British cruiser, 
which had been in communication with 
the Vandyck previously. This fact was 
immediately reported to the bridge, and 
the probable distance of the sender 
was calculated to be something between 
500 and 600 miles. The operator 
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made a personal request to the captain 
that he might be allowed to send out 
a call for assistance, but wiser counsels 
prevailed, and he was forbidden to do any such 
thing. As a matter of fact, so rash a pro- 
ceeding would have only endangered lives 
and have produced no possible result, for 
the Karlsruhe was in such a position that had 
the Vandyck sent any call it would have 
been successfully “ jammed ” by the enemy's 
apparatus, while it would undoubtedly 
have enraged the Vandyck’s pursuers. Even 
had a message got through, the distance 
to be traversed by a British cruiser before 
she could get up with them was so great 
that the Karlsruhe could easily have got 
away after sinking the Vandyck. At about 
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12 o'clock the Karlsruhe's boat came along- 
side and two officers, together with several 
men, boarded the vessel. First, they inter- 
viewed the “ bridge," the next step was to 
take charge of the wireless cabin. As soon 
as they had done that they informed the 
wireless operator that they had taken 
charge of the Vandyck and henceforth no one 
was to enter the Marconi room except with 
special permission. From this time onward 
an armed marine kept continual guard at 
the door of the cabin, which was occupied 
by a German telegraphist. By this time a 
small flotilla of German ships had come ир; 
they proved to be the s.s. Rio Negro, Asun- 
cion, Indrani and Farn, two of which were 
actually German vessels and equipped 
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with wireless, while the two last named were 
captures, and were acting as colliers to the 
battleship. Later, passengers and crew of 
the Vandyck were informed that they would 
be transferred to the Asuncion on the 
following morning and would be landed at 
Para, Brazil. 

The transhipment of personal effects 
commenced at 6 a.m. on the 27th. By 
nightfall everything had been arranged, 
and then the Asuncion parted company 
with the Karlsruhe. 

In order to delay the news of the capture 
of the Vandyck the arrival of the Asuncion 
at Par was delayed until November Ist. 


SIDELIGHTS. 


A person who was present on one of the 
ships engaged in blotting out the German 
Colonies in the Pacific says that they found 
wireless installations in the most isolated 
and out-of-the-way places. In some cases 
they had to penetrate fifty miles into the 
interior, where the wireless apparatus was 
hidden among trees. The same informant 
states that the wireless message sent by the 
operators on Cocos Keeling Island reporting 
the presence of a hostile ship was received by 
the Australian warships Melbourne and 
Sydney, which happened to be only fifty 
miles away. The Sydney started at full 
speed, and in less than an hour and a half 
the Melbourne received a message from the 
Sydney: “ Have engaged the Emden and 
finished her." 

* * * 

Chief Petty Officer Davis, South Queens- 
ferry, entered the North British Wireless 
School in Edinburgh at the age of seventeen. 
Seven and a half months later, and just a 
fortnight before the war was declared, he 
passed his examination. А few days after 
the declaration, he received a letter from 
the Admiralty asking him if he would take 
up the position of wireless operator during 
the continuance of the war, receiving on 
joining the rank of Chief Petty Officer. He 
accepted, reported himself to the Commodore 
at Chatham, received the rank of Chief 
Petty Officer, and was transferred to the 
Royal Naval Flying Corps as wireless 
operator. 

* * * 


Carpentier, the famous French boxer, is 


serving with the French Army as wireless 
operator signalling to aeroplanes. For a 
week he was engaged with the 3rd Siege 
Battery, when, at Soissons, one of its guns 
was put out of action through a German 
shell smashing the axle of one of the wheels. 
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Carpentier in Military Kit. 


Shells were falling all around, and one of 
them smashed the apparatus with which 
Carpentier had been receiving messages 
from the aeroplanes telling the battery 


the range. 
* * * 


Our last issue contained, on page 653, 
a letter from Mr. J. B. Tucker, honorary 
secretary of the Birmingham Wireless Asso- 
ciation, relating to the sentence of six 
months’ imprisonment inflicted by a court- 
martial at Hull, on December 6th, upon 
Mr. Archer G. Cocks. The following letter 
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has been received from Mr. Cocks, which 
speaks for itself : 
Birmingham, 
January 12th, 1915. 
To the Editor of THE WIRELESS WORLD. 


Dear Srg,—I read with great interest 
the long letter in your last issue from 
Mr. J. B. Tucker, Hon. Sec. of the Bir- 
mingham Wireless Association, respecting 
my case. I would like, with your per- 
mission, to publicly thank that gentleman 
for his extreme kindness and untiring 
energy which he bestowed on my case. 
He went to the trouble of travelling to 
Hull to give evidence at my trial, and 
was instrumental in bringing the matter 
to the notice of Mr. A. A. Campbell- 
Swinton, President of the British Asso- 
ciation Radio-Telegraphic Investigation 
Committee, who in his turn put it before 
Mr. H. J. Tennant, the Under-Secretary 
of State for War, who the same day 
ordered my release. 

I would like to thank you, sir, for 
giving due prominence to my unfor- 
tunate case, as I hope it will serve as a 
warning to other experimenters to have 
every particle of their apparatus removed, 
sealed, or obtain a permit to keep com- 
ponent parts of apparatus on their 
premises, as part of the apparatus men- 
tioned in my case was simply a buzzer 
set with which my wife and I had been 
keeping up our Morse practice. I, there- 
fore, tremble to think what would happen 
to any unfurtunate amateur who was 
found by certain Territorial officers to 
have in his possession a practice set as 
described by Mr. Cyril C. Barnard in your 
November issue. 

Apologising for taking up your valuable 
space, I am, yours faithfully, 

(Sgd.) ARCHER G. Cocks. 


We have great pleasure in calling attention 
to the kindly action and activities of Mr. 
J. B. Tucker, as well as to the success which 
has attended them. We also wish to call 
attention to the warning contained in the 
second paragraph of Mr. Cocks's letter. 


The Riddle of the Sands. 


In view of the present war conditions and 
of the strategical positions of the German 
and Allied fleets in the Baltic and North 
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Sea, the map which we reproduce on the 
opposite page should be of particular interest 
to our readers. Primarily it has an historical 
interest, for it shows the first Marconi 
wireless telegraph station which was ever 
notified by the cartographer. This station 
is just south of the lighthouse, and commands 
the enormously important strategical posi- 
tion of Borkum. 

The map was published in Germany in 
1900, and all who have read The Riddle of 
the Sands will appreciate the full significance 
of this reproduction. This marvellous book, 
which was published in 1902 (or two years 
after the publication of the map in question), 
deals with the possibility of the secret 
formation of a naval base among the 
Frisian Islands for purposes of the invasion 
of England by Germany. It is futile 
to surmise to what extent the  revela- 
tions of The Riddle of the Sands influenced 
the tactics of our fleet during the first 
stages or the war. That is a matter 
of which the naval authorities will 
perhaps be enabled to enlighten us when 
the time comes for open speech. Suffice it 
to say here that the story of The Riddle of 
the Sands 18 not fiction, but serious fact, and 
is evidence of the enormous secret organisa- 
tion of Germany, as the following quotation 
from the preface of the book will show : 

“ [n October last," writes Erskine Childers, 
“ my friend Carruthers visited me in my 
chambers and, under & provisional pledge of 
secrecy, told me frankly the whole of the 
adventure described in these pages. Till 
then I had only known as much as the rest 
of his friends—namely, that he had recently 
undergone experiences during a yachting 
cruise with a certain Mr. Davies which had left 
a deep mark on his character and habits. 

“ Тһе result of this cruise was that in- 
formation of enormous importance to 
England was wrung with much peril from, 
and labour from, the German Government 
and promptly transmitted to our own, but 
it was evident that it was having none but 
the most transitory influence on the English 
naval policy. Forced to the conclusion 
that the national security was really being 
neglected, Carruthers and Mr. Davies de- 
cided to make their story public. The great 
drawback was that an Englishman bearing 
an honoured name was disgracefully im- 
plicated. Indeed, troublesome rumours con- 
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taining a grain of truth and a mass of false- 
hood were already afloat. To present the 
case clearly to the common sense of the 
country at large it was determined that the 
Riddle of the Sands should be published. 
Carruthers gave his diary and recounted the 
history of his cruise in full detail, while 
Mr. Davies supplied charts and maps." 
Erskine Childers adds that the year the 
adventure belonged to is disguised, the names 
of persons are throughout fictitious, and 
certain liberties have been taken to conceal 
the identities of the English characters. 
We advise all who can to secure and read 
this book with the utmost attention, making 
full use of the charts there displayed, and 


further of this hitherto unpublished map 
which we now produce. They will gain 
much enlightenment on a very serious 
question. 

The story contains no mention of wireless 
telegraphy, a very important factor in the 
case there presented ; although the map in 
our possession shows that this adjunct to the 
proposed organisation was not overlooked 
and that Germany, who “has a peculiar 
genius for organisation not only in elaborat- 
ing minute detail, but in the grasp of a 
coherent whole," had developed a scheme 
which for magnitude and audacity is prob- 
ably without parallel in the history of naval 
tactics. 
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Among the Wireless Societies 


London.— А general meeting of the 
Society was held in the Lecture Hall of the 
Institution of Electrical Engineers, Victoria 
Embankment, on Tuesday, January 26th, 
at 8 p.m., when the President gave the 
Presidential Address for the coming year. 
The subject for the evening was ''Some 
Electrical Phenomena "—1illustrated by ex- 
periments. Details of the meeting were not 
to hand when we went to press, but an 
account of the proceedings will be included 
in our next issue. 

* * * 


The London S. M. and E.E. Society. 


—This society held its sixteenth annual 
general meeting last December at Caxton 
Hall, Victoria Street, London, S. W., under 
the presidency of Mr. W. H. Dearden. 
After the formal business a discussion arose 
upon the four principal points raised in the 
report, These points comprised the reduced 
attendances at ordinary meetings, the 
decreased applications for membership, the 
limited use of the society’s workshop, and 
the question of conversazione and dance. 
The discussion was a lively one and the 
meeting seemed to favour by a large majority 
the emplovment of paid lecturers on scientific 
matters. The meeting was about equally 
divided with regard to the question of 
charges to users of the workshop, and the 
social function was abandoned in view of 
the present crisis in national affairs. After 
the award of the competition shield and 
other prizes (the former being won by Mr. 
Harold G. Eckert, and Mr. Conybeare’s 
workshop prize falling to Mr. S. G. Bleak- 
man), the meeting proceeded to consider 
various alterations in rules of which due 
notice had appeared. All the proposed 
alterations were carried with the exception 
of Mr. W. T. Barker’s suggestion relating to 
rule 7. The following new members were 
elected on the committee: Messrs. C. 8. 
Barrett, H. J. Ledger, J. C. Crebbin, Е. H. J. 
Bunt, R. M. Weaver, J. P. Maginnis, and 
H. H. G. Denvil. Herbert G. Riddle, 
Secretary, 37 Mimard Road, Hither Green. 
N.E 


Barnsley Amateur Wireless Asso- 
Ciation.—The regular monthly meeting 
was held on January 6th at the new premises 
in the Y.M.C.A. buildings, Eldon Street. 
The association still retains their room at 
Straw Lane Cricket Ground, still the locale 
of their aerial and their instruments, although 
these are necessarily under present conditions 
in a state of “ suspended animation,” the 
instruments all being secured under Govern- 
ment seal. Apart from buzzer practice not 
much work has been attempted during the 
past months. This has been due partly 
to the holidays and partly to the extension 
of premises. The new arrangements made 
for working in unison with the local Y.M.C.A., 
which has involved securing a room in their 
building, is likely to promote the comfort of 
meetings and the convenience of studv. 


* * * 


Bristol Wireless Association.—A 
meeting of the above association was held 
on January 16th at 13 Hampton Road, the 
Rev. W. P. Rigby being in the chair. The 
balance sheet of 1913-14 season was read. 
It was decided that a separate secretary and 
treasurer was unnecessary, and that the 
secretaryship and treasuryship should be 
combined. Instructional articles in THE 
WiRELEss WorLD are to be studied. Finally, 
owing to lack of members the “ Model 
Engineers" have been approached with a 
view of amalgamation. 

Anyone interested in “wireless”? and 
desirous of joining the above society should 
communicate with the secretary, Mr. A. W. 
Fawcett, 141 Redland Road. The next 
meeting will be held at 13 Hampton Road, 
at 8 p.m. on February 13th. 


* * * 


Gíasgow.—The annual report of the 
Royal Technical College records the fact 
that Mr. Duncan J. MacKellar, B.Sc., 
published papers during the most recent 
session on matters relating to wireless 
telegraphy. These papers were “Some 
Systems of Wireless Telegraphv," read 
before the Scientific Society, and “ The 
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Syntonic Principle in Wireless Telegraphy,” 
read before the Students’ Section of the 
Institution of Electrical Engineers. 

The latest addition to the rank of wireless 
societies is the Glasgow and District Wire- 
less Club, which has been inaugurated with 
every promise of success. The secretary is 
Mr. Walter Stich, of Wohnfried, Riccartsbar 
Avenue, Paisley. 

* * * 

The Liverpool Wireless Associa- 
tion.—The following are the proximate 
arrangements made for this society for meet- 
ings at the Creamery Café, 56 Whitechapel, 
Liverpool, on alternate Thursdays, at 8 p.m. : 
: February 4th and 18th, March 4th and 18th, 
April Ist, 15th, and 29th. Subscription, 
98. per annum. Free classes in “ Electricity 
and Magnetism” and “ Ordinary Wireless 
Telegraphy." Speed practice  classes.— 
S. Frith, Hon. Secretary, 6 Cambridge 
Road, Crosby, Liverpool. 

* * 


+ 


* 


North Middlesex Wireless Club.— 


meeting of this club was held on January 11th 


at which demonstrations were given with a 
harmonograph, the type used being that 
with two pendulums swung in planes at 
right angles to one another. The figures 
produced showed great variety, many being 
very curious. The next meeting will be 


held on Monday, February 8th.—E. M. 
Savage, Hon. Secretary, “ Nithsdale,” 
Eversley Park Road, Winchmore Hill, N. 
* * 
Manchester, —The School of Technology 
possesses particulars of more than 550 
students who were in attendance at the 
college during the academic year 1913-14, 
and who are now serving in various branches 
of His Majesty’s Forces. With a view to 
the completion of a Roll of Honour, which 
shall also-include the names of past students 
engaged upon military service, the Registrar 
will be glad to receive any information from 
such persons themselves or from their 
relatives or friends. : 
| ж * 


Institute of Radio Engineers.—The 
annual general meeting of this Institute 
was held on January 6th, in New York, 
when two papers were read: One by Mr. 
R. A. Weagent, on “ The Design and Con- 
struction of Guy-Supported Towers for 
Radio Telegraphy,” and the other by Mr. 
C. Е. Elwell, on “ Wooden Lattice Masts.” 
Mr. Weagent described methods of deter- 
mining the stresses in these towers, and 
of designing the tower to meet them. Mr. 
Elwell's paper gave in detail the design, 
construction, and guving of the much-abused 
tvpe of lattice mast. 


Administrative Notes. 


in the Union of South Africa for the 

transmission of radio time signals 
for the use of shipping in South African 
waters. А special clock at the Royal 
Observatory is adapted to give autoniatically 
a series of signals of a distinctive character 
extending over an interval of half a minute. 
The clock is brought into conformity daily 
with the Observatory standards shortly 
before the hour selected for transmitting the 
signals. (The hour chosen is 11 p.m. 
Union Standard time, 9 p.m. Greenwich 
mean time.) 

The time signalis preceded by the usual 
warning signal from the radio coast station. 
The time signal proper consists of twelve 
dashes, each of about three-quarters of a 
second in duration in five groups, commenc- 
ing at the following Greenwich mean times : 


N RRANGEMENTS have been made 


Group T. GroupII.  Grouplil. Group IV. Group V. 
Һ. m. e. h. m. 8 h. т. 8. АҺ. т. 8. h. m. 8. 
8 59 30 8 59 38 8 59 41 8 59 48 8 59 54 
0 032 о O0 40 —- 0 O 50 0 O 56 
0 031 — — — 0 058 

— — — — 9 0 0 


the beginning of the last dash corre- 
sponding exactly with 9 p.m. Greenwich or 
11 p.m. South African Standard time. By 
means of a special relay the time signal is 
simultaneously transmitted to Slangkop 
(Capetown) and Durban Radio stations, the 
signal to the latter station passing over the 
land telegraph wire connecting Capetown 
and Durban, a distance of about 1,100 miles. 
* * * 


The SoLLER Coast Station (Majorca, 
Balareic Islands) has been re-opened for 


| Public Service. On Novem- 
с ber 25th, 1914, the Мохте- 
"Closed: n CaPPUCCINI. Radio Station 


(Italy) was closed, and on the 
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same date a new station, ANCONA RADIO, 
was opened. The following are particulars 
of the new station : Position, lat. 4:31’ North, 
long. 13°31’ East; Range, 270 miles; 
Wave lengths, 300, 600, 1,200; Call letters, 
ICA; Service, Public general, Continuous ; 
Coast charge per word, Lit. 0°30. Please 
note that the IsoLa-Cu1Esa Radio Coast 
Station has been renamed MADDALENA- 
Rapiro. The call letters, ICH, remain 
unchanged. The station at ELLAMAR 
(Alaska) has been dismantled. The call 
letters of the station were KIS. Until 
further notice the following Canadian 
stations are closed to public correspondence : 
GnossE IsLE, FATHER Point, CLARKE CITY, 
Care Ray, Care Bear, GRINDSTONE, HAR- 
RINGTON, ST. JOHN, CAPE SABLE, CAMPER- 
DOWN, NonTH SYDNEY and Point RICHE. 


$ * * 


On January Ist last the following radio- 
telegraph rates came in force on messages 
forwarded to vessels via the 
Canadian Government wire- 
less telegraph stations on the 
west coast: 


Canadien 
Rates. 


1. Ordinary messages for vessels en- 
gaged on trans-Pacific or ocean voyages, 
20 cents per word, with a minimum 
charge per message equal to the charge 
for ten words International count. 

2. Ordinary messages for vessels in 
the coastal trade on the Pacific Coast, 
10 cents per word, with à minimum 
charge per message equal to the charge 
for ten words, International count; 
all such messages must have the prefix 
“ О” inserted in the preamble. 

3. Messages exchanged between the 
captain of any ship and the owners or 
agents of ships, in plain language and 
strictly on ships’ business, 5 cents per 
word, with a minimum charge per message 
equal to the charge for ten words, Inter- 
national count; all such messages must 
have the prefix “SB” inserted in the 
preamble. 

4. Messages for vessels engaged on the 
triangular ferry run between lower Van- 
couver Island ports, Seattle, Vancouver, 
Nanaimo, and Comox, 5 cents per word, 
with a minimum charge per message 
equal to the charge for ten words, Inter- 
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national count; all such messages must 
have the prefix “FB” inserted in the 
preamble. 

* * * 


A new rate, to be known as the “ Coastal " 
rate, of 10 cents per word with a minimum 
charge per message equal to 
Coastal Lun the charge for ten words, 
Pacific с International count, сате 
into effect on January Ist 
last. The “Coastal” rate applies on ordi- 
nary messages forwarded through Canadian 
Government radiotelegraph stations on the 
west coast vessels, irrespective of nationality, 
engaged in the coastal trade on the Pacific 
Coast; all such messages must have the 
prefix “ C" inserted in the preamble. 


Ж * * 


An “ Order in Council," dated June 8th, 
1914, has been published in the New Zealand 
Gazette, empowering the 
New Minister of Marine (if in 
Zealand. his opinion the circumstances 
justify it) to exempt steam- 
ships plying within any prescribed limits 
in the home trade from the operation of 
the regulations of October 20th, 1913, as 
to ships being provided with wireless 
telegraphy apparatus. The regulations apply 
to the compulsory equipment with efficient 
apparatus for radio communication of 
passenger-carrying steamships registered in 
New Zealand and engaged in the foreign 
or intercolonial trade, and every home- 
trade steamship authorised to carry not less 
than 150 passengers at sea. 


AN INTERESTING RECENT DEVELOPMENT. 
—Every day sees wireless telegraphy applied 
in a new direction. The two new Allan 
liners, Calgarian and Alsatian, carry motor 
lifeboats built by Messrs. Maclaren Brothers, 
of Dumbarton, fitted with 30-h.p. paraffin 
engines, and 28 ft. in length. These are 
intended to be ready on emergenc toy 
take in tow from eight to ten ordinary 
lifeboats, and have been fitted with complete 
wireless telegraphy apparatus. In сазе 
of accident at sea the fact that lifeboats 
conveying shipwrecked passengers are capable 
of receiving and sending wireless messages 
should go far to ensure the safety of those 
under their charge. 
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Practical Hints for Amateurs. 


RADIO-PHOTOGRAPHY—II. 
By MARCUS J. MARTIN. 

In this, and tn succeeding articles, the 
author will explain as simply as possible the 
various systems that have been devised for 
radio-photography, %.е., transmitting photo- 
graphs, drawings, etc., from one place to 
another without the aid of artificial conductors. 

* * 


* 


HE method of preparing the photo- 
| graph to be transmitted, described 
below, is perhaps not quite so quick 
and easy as could be desired. The would-be 
experimenter who has no previous know- 
ledge of photography may feel alarmed at 
the amount of work entailed, but when he 
has understood the various operations, and 
with a little patience and practice, he should 
experience no very great difficulty. The 
simpler photographic operations, such as 
developing, fixing, etc., cannot be described 
here, and the beginner is advised to study 
a good text-book on the subject. 

The camera used for copying must have a 
single line screen placed a certain distance 
in front of the photographic plate. The 
object of this screen is to break the image up 
into parallel bands, each band varying in 
width according to the density of the photo- 
graph from which it has been prepared. 
Thus a white portion of the photograph 
would consist of very narrow lines wide 
apart, while a dark portion would be made 
up of wide lines close together; a black 
part would appear solid and show no lines 
at all. The lines on the negative cannot be 
wider apart, centre to centre, than the lines 
on the screen. A good screen distance 
has been found to be 1 to 64—4.e, the 
diameter of the stop is one sixty-fourth of the 
camera extension, and the distance of the 
screen lines from the plate is sixty-four 
times the size of the screen opening. 

The line screens used consist of glass 
plates upon which a number of lines are 
accurately ruled, the width of the lines and 
the space between being equal; the lines 
are filled in with an opaque substance. 
These ruled screens are very expensive, and 


are only made to order, a screen half-plate 
size costing from 21s. to 27s. 6d. An 
efficient substitute for a ruled screen can 
be made by taking rather a large sheet of 
Bristol board and ruling lines across in pure 
black drawing ink, the width of the lines 
and the spaces between being one-twelfth 
of an inch respectively. A photograph must 
be taken of this card, the reduction in size 
determining the number of lines to the 
inch. А card 20 in. by 16 in., with twelve 
lines to the inch, would, if reduced to 5 in. 
by 4 in., make a screen having forty-eight 
lines to the inch. Preparing the board is 
rather a tedious operation, but the line 
negative will be found to give results as good 
as those obtained from a purchased screen. 

The fixing of this screen into an ordinary 
camera must be left to the ingenuity of the 
worker. A half-plate back focussing camera 
will be found suitable for general experi- 
mental work, but if this is not available 
a large box camera may be used. The 
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Fig. 3. 


writer has never seen a half-plate box camera, 
but one taking a 5 in. by 4 in. plate can be 
obtained secondhand very cheaply. It is 
a comparatively simple matter to fix the 
line screen into a camera of this description, 
the drawings, Figs. 3 and 4, showing the 
method adopted by the writer. The two 
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clips, D, made from fairly stout brass, about 
} in. wide, are bent to the shape shown (an 
enlarged section is given at C) and soldered 
at the top and bottom of one of the metal 
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Fig. 4. 

P, Plate. D,Cips. S, Screen. 
sheaths provided for holding the plates. 
The distance between the front of the 
photographic plate (the film side) and the 
back of the line screen (also the film side), 
indicated by the arrow at A, 1s determined 
by the number of lines on the screen. The 
distance for a screen having fifty lines to the 
inch will be 41:64015 of an inch. In all proba- 
. bility there will be enough clearance between 
the top of the sheath and the top of the 
camera to allow for the thickness of the chp, 
but if not a shallow groove a little wider than 
the clip should be carefullv cut in the top 
of the camera, so that it will slide in easily. 
The screen should be placed between the 
clips, the film side on the inside-—ve., 
facing the photographic plate. As with a 
box camera the extension is a fixture, and the 
size of stop to be used is a fixture also. The 
extension of a camera (this term really 
applies to a bellows camera) is measured 
from the front of the photographic plate to 
the diaphragm, and if this distance in the 
camera is eight inches, the diameter of the 


M. Sheath. 


stop to give the best results would be one 
sixty-fourth of this, or one-eighth of an inch. 

The picture or photograph from which it 
is desired to make a print should be fastened 
out perfectly flat upon a board with drawing 
pins, and, if a copying stand is not available, 
it must be placed upright in some con- 
venient position. The diagram Fig. 5 gives 
the disposition of the apparatus required 
for copying. A simple and inexpensive 
copying stand is shown in Fig. 6. The 
back board, A, should be about 30 inches 
square, and must be fastened perfectly 
upright upon the base, В. The stand, С, 
should be made so that it slides without side 
play between the guides, D, and should be 
of such a height that the lens of the camera 
comes exactly opposite the centre of the 
board, A. The camera, if of the box type, 
can be fastened by means of a screw and 
wing nut, the screw being passed from the 
inside as shown. The beginner is advised 
to photograph only very bold subjects, such 
as black-and-white drawings, or enlarge- 
ments.* It is not safe to trust to the view- 
finders as to whether the whole of the 
picture is included on the plate, a piece of 
ground glass the same size as the plate 
sheaths and used as a focussing screen being 
much more reliable. 

The make of plates used is also a great 
factor in obtaining a good negative, and 


* 
L] 
е 
J 
4 


3 A 
k 
L 


Fig. 5. 


A, Board with picture. 
P, Photographic plate. 
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LL, Lamps. S, Line screen 
Wratten process plates will be found suit- 
able. With an arc lamp the exposure is 
ubout twice as long as in daylight; but the 
exposure varies with the amount of light 
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admitted to the plate, the character of the 
source of light, and the sensitiveness of the 
plate used, etc. The writer has used acety- 
lene gas lamps for this purpose with great 
success. The beginner is advised to use 
artificial light, as this can be kept perfectly 
even. With daylight, however, the light is 
constantly fluctuating, and this renders the 
use of an actinometer a necessity for correct 
exposure. After development, if the plate 
is required for immediate use, it can be 
quickly dried by soaking for a few minutes 
in methylatéd spirit. 

Having obtained a good negative, our 
next operation is to prepare what is known 
as a metal print. For this we shall require 
some stout tinfoil or leadfoil (about 12 or 
15 square feet to the pound), and this 
should be cut into pieces of such a size that it 
allows a lap of three-sixteenths of an inch 
when wrapped round the drum of the trans- 
mitting machine. Obtain some good fish glue 
and add a saturated solution of bichromate of 
potash in the proportion of 4 parts of potash 
to 40 or 50 parts of glue. Pour a little of 
this prepared glue into a shallow dish, lay 
a sheet of foil upon a flat board, and with a 
fairly stiff brush (a flat hog’s hair as wide as 
possible) proceed to coat the sheet of foil 
with a thin but perfectly even coating of 
glue. The thickness of the coating can only 
һе found by trial, but if the coating is too 
thick a longer time will be required for 
printing. After the coating has been laid 
on, a soft brush, such as photographers use 
for dusting dry plates with, should be passed 
up and down and across and across with 
light, even strokes to remove any uneven- 
ness. А glue solution used by professional 
photo-engravers is as follows :— 


Fish glue р үз 12 от. 
Bichromate of ammonia ł 02. 
Water ... wks ag 18 to 24 oz 
Ammonia (:880) 30 minims 


The coating may be done in a good light, 


not bright sunlight, 
but t must be dried in 
the dark, because, al- 
though insensitive while 
in a moist condition, 
it becomes sensitive 
immediately on desic- 
cation. If allowed to 
dry in the light the 
whole coating will 
become insoluble, and for this reason the 
brushes used should be washed out as soon 
as they are finished with. The sheets will 
take about 15 minutes to dry in a perfectly 
dry room, but it is not advisable to prepare 
many sheets at once as they will not keep 
for more than two or three days. 

The prepared negative must now be 
placed in an ordinary printing frame and a 
print taken off upon one of the metal sheets 
in the same way as a print is taken off upon 
ordinary sensitised paper. In daylight the 
exposure varies from 5 to 20 minutes, but 
in artificial light various trials will have to 
be made in order to get the best results, the 
exposure varving with the amount of 
bichromate in the coating. The printing 
finished, the metal print should be laid 
upon a sheet of glass and held under a running 
stream of water. The washing is complete 
as soon as the unexposed parts of the glue 
coating have been entirely washed away 
leaving the bare metal, and this will take 
anything from 3 to 7 minutes, depending 
upon the thickness of the film. As soon as 
it is dry the print is ready for use. 

As already mentioned, the negative from 
which the metal print is made requires that 
the lines be perfectly sharp and opaque, and 
the spaces between perfectly transparent. 
Ordinarv dry plates are too rapid, a rather 
slow plate being required. Wratten Process 
Plates give good results, and the following is 
a suitable developer to use with them : 


t эм 4 
atu mM bia 


Glycina ... ii 15 grm. 1 oz. 
Sulphite of soda ... 40 grim. 2! oz. 
Carbonate of potash 80 grm. 5 oz. 
Water iuh "A ... 1,000 c.c. 60 oz. 


The developer should be used for 6 minutes 
at a temperature of 50? F., 3} minutes at 
65°, and 1? minutes at 80°. It is best only 
used once. If an intensifier is required the 
following formula will be found to give satis- 
factory resulta : 


Bichloride of mercury 
Hot water... i 


l oz. 


16 oz. 


60 grm. 
100 ec. 
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Allow to cool, completely pour off from 
any crystals and айа: 


Hydrochloric acid 30 minims 4 c.c. 

Allow negative to bleach thoroughly, wash 
well in water and blacken in 10 per cent. 
ammonia (880) or 5 per cent. sodium 
sulphide. . 

In preparing the negatives and metal 
prints, the following points should be 
observed : 

A good negative should have the lines 
perfectly sharp and opaque; there should 
be no “ fluff " between the lines even when 
they are close together. 


A properly exposed and developed nega- 
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tact while printing. Ifthe glue solution does 


not adhere to the surface of the foil in a 
perfectly even coating, but assumes a streaky 
appearance, a little liquid ammonia rubbed 


tive should not require any reducing or == 


intensifying. 

If the lamps used for illuminating the 
copying board are placed two feet away and 
the exposure required is five minutes, the 
exposure, if the lamps are placed four feet 
away, will be 20 minutes, as the amount of 
light which falls upon an object decreases 
as the inverse square of the distance. 


The coating on the foil should be as thin 
as possible and if anything should err on the 
side of over-exposure. The unexposed 
sheets should not be placed near a fire, 
otherwise their coating will become insoluble. 
In washing the print should be kept 
moving so that the stream of water does not 
fall continually upon one place. It is best 
to hold the print so that the water runs off 
in the direction of the lines. 

To dry the prints after washing 
they can be laid out flat in a moder- 
ately warm oven or before a stove, 
the heat, of course, not being suffici- 
ent to cause the coating to peel. 

To render the glue image more 
distinct, the print should be im- 
mersed for a few seconds in an 
aniline dye solution. These dyes 
are soluble either in water or alcohol. 
А dye known as “ meganta" is 
good. The process of coating the 
metal sheets must be performed 
as quickly as possible (about 10 
seconds), as, owing to the peculiar 
nature of the bichromated glue, it 
soon sets, and once this has 
taken place it is impossible to smooth 
down any unevenness. Тһе negative 
and metal sheet should make good con- 


Fig. 7. 
Portions of photographs (full size) of single-line 
screen, and single-line print for transmitting. 
Screen 40 lines to the inch. 


over the surface of the foil will remove the 
grease which is the cause of the difficulty. 

A photograph of a picture prepared from a 
line negative is given in Fig.7. This method 
of preparing the photographs is practically 
the only one available for wireless trans- 
mission, and although the manner given of 
preparing is perhaps not strictly profes- 
ional, having been modified in orders 
to suit the needs of the ordinary amateur ex- 
perimenter, satisfactory results are obtained. 

For many experiments, and in order to 
save time, trouble and expense, sketches 
drawn upon stout lead-foil in an insulating 


Fig. &. 


ink will answer the purpose admirably, but 
if any exact work is to be done a single-line 
print is necessary. The insulating ink may 
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be prepared by dissolving shellac in methy- 
lated spirit, or ordinary gum can be used. 
A very fine brush should be used in place of 
a pen, as the gum will not flow freely from 
an ordinary nib unless greater pressure than 
the foil can safely stand be applied. A 
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Fig. 8. А little aniline dye should be added 
to the ink to render it more visible, or a 
mixture of gum and liquid india ink will be 
found suitable. 

The transmitting apparatus for making 
use of the prepared photograph will be 


sketch prepared in this manner is shown in described in the next article. 


LAND STATIONS RECENTLY ESTABLISHED. 


The Berne Bureau announces the opening of the following land stations :— 


Normal Wave-lengths Hours of Service Coast Charge. 
‚ Range in in metres Nature of (showing time | _ Е 
. Call N ri l (the normal | Services per- according to the | 
Name. | Signal Mile Cal | wave-lengthis ; formed. region or meri- Minimum 
| нез: in heavy type). dian). Per per radio- 
Word. ! telegram. 
ARGENTINE | | | Meridian of 
(REPUBLIC). Cordoba. Francs. Francs. 
| 9 m.—11 m. 
Comodoro Rivadavia .. LIP 275 600 | PG E rp 0.60 6.0 
8.—12 8. 
CANADA. 
Digby Island $? .. VAJ 250 300, 600 PG N 0.60 ** | 6.0 2% 
Gonzales Hill ** .. A VAK 250 300, 600 PG 0.60 5%? 9.0 » *? 
Grindstone Island ! ? VON 200 300, 600 PG 8 m.—6 s. 0.30 3.0 
Halifax Dockyard is VAA — === О | — = zm 
Kingston, Ontario .. | VBH 350 300, 600, 1,600 PG | N 0.15 1.50 ? 
Lurcher Lightship VDR 100 300 O | X — — 
Pas(Le)*.. .. VBM 600 ооо, 1,800, О X E == 
Port Burwell! 2 .. .., VBF 350 300, 600, 1,600 PG N 9.15 | 1.50 
Port Nelson * T ed | VBN | 150, 600° | 300, 600, 1,500 PG N 0.60 6.0 
Toronto ! ? aa .. VBG 350 300, 600, 1,600 | PG N 0.15 1.50 
CHINA. | | 
Canton  .. sis ZCN Day, 650 ; 600, 1,200, PG Ч З m.—10 в. 0.50 | 5.0 
night, 1,300| 1,600, 2,100 | 
Foochow .. es oye ZEW | Day, 650; 600, 1,200, PG: 8 m.—10 8 | 0.50 " 
night, 1,300| 1,600, 2,100 
Woosung .. - .. | ZWS | Day, 650; | 600, 1,200, PG»n | N 030 , 50 
| night, 1,300| 1,800, 2,100 | | 
FRANCE. | 
Havre TSF ià FFU — — — — 0.40 i —n 
GREAT BRITAIN. | 
Dundee es BZW — — О — — — 
Fort George BZV = = O | == me- 4 = 
Inchkeith .. BZA — — О | — — — 
Kingsnorth BZS — — ' O — — — 


1 Owned by the Department of the Naval Service and 
operated under contract by the Marconi Wireless Telegraph 
sae of Canada, Montreal. 

* Receives weather forecasts from the Canadian Meteoro- 
logical Service at 10 s. These advices will be transmitted 
free to any ship station upon request. In addition, the 
station transmits, without coast charge, radiotelegrams of 
the following kind: 

1. Any message concerning the navigation of a vessel 
sent by the captain of the vessel and intended for any 
department of the Government, any officer of the 
Government, or the oflicer in charge of the coast 
station. 

2. Messages exchanged between the captain of any vessel 
&nd any person whatsoever concerning the state of 
the weather, the conditions of tide or ice, or reporta 
on aids to navigation. 

* Owned and operated by the Department of Railways 

and Canals, Ottawa. 

* Belongs to the Canadian Government; it is operated 
and controlled by the Department of the Naval Service, 
Ottawa. 

* Accounts should be rendered to the District Superinten- 
сше B.C. Division, Government Wireless Service, Victoria, 


* For radiotelegrams sent from or addressed to the com- 
mander of a ship and relating to the service of the ship, the 
coast charge is 25 centimes per word, with a minimum of 
2.50 fr. per radiotelegram. The preamble of such radio- 
telegrams should contain the service instruction S B. 


* For radiotelegrams sent from, or addressed to, ships 
engaged in the local service between Victoria, Vancouver 
and Seattle, the coast charge is 15 centimes per word, with a 
minimum of 1.50 fr. per radiotelegram. The preamble of 
Ps radiotelegrams should contain the service instruction 

* Owned and operated by the Department of Marine, 
Ottawa. 

* With the length of 1,800 metres. 


20 The station also transmits on the wave-length of 1,600 
metres typhoon warnings according to the Typhoon-code 
used by the Ziccawci Observatory. 

" The station also communicates with the other coast 
stations in China. 

13 The coast charge is reduced to 0.15 fr. per word for 
correspondence with ships whose home ports are on the 
coast of the English Channel and the Straits of Dover and 
which are engaged in a regular service between France and 
England. 
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THE AMATEUR HANDYMAN. 
A BREAKING-IN SYSTEM FOR 
AMATEU 


By J. SCOTT-TAGGART. 


HE advantages of a breaking-in 
system are apparent, and the follow- 
ing description of one which has been 
used with success should prove of interest. 
The system is essentially for small-power 
stations. for which the arrester gap is not 
suitable, and is practical for rapid and 
efficient short-distance communication. 
A tapping key of special design takes the 
place of the various switches usually used. 
When it is at rest the aerial and earth are 
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headed brass screws 1} in. long, screwed 
into the arm of the tapper, where they are 
held secure by nuts, above and below. All 
these screws must be adjusted before using 
the key. C is another screw fixed in the 
base, and when the key is in its normal 
position A rests on and makes contact with 
C. B is the usual steel spring used on all 
tappers ; it is electrically connected to the 
screw A. At the end of the screw, D, 1s 
soldered a copper wire which dips in and out 
of a metal cup, E, containing mercury. In 
the same way H dips in and out of the cup, J. 
Adjustments should be made во that when 
D is in the mercury H is out, and vice versa. 
The screws are connected to each other by 


included in the receiving circuits, but if the 
key 1з depressed the transmitting apparatus 
is automatically switched in and the primary 
circuit of the induction coil is closed. On 
releasing the key again the apparatus is once 
more in а condition for receiving and the 
transmitter isolated. The disadvantage of 
the action of the crystal being impaired after 
transmitting is overcome by having contacts 
on the tapper which, on depressing the key, 
short-circuit the detector. 

The diagram shows the circuits used in 
conjunction with the iapping key and 
illustrates the additional fittings necessary. 
The arm and base should be made of hard 
and well-oiled wood to prevent any leakage 
of high-tension current between the metal 
parts. А, D, H. and К are |3, in. cheese- 


@ Wire running along the top of the arm. To 
this wire is soldered another connected to one 
of the metal pillars which support the axis on 
which the arm turns, and this in turn is con- 
nected to the aerial. F and G are the usual 
silver contacts for making and breaking the 
primary circuit of the coil, and, as these 
connections to the key are well known, they 
are not shown on the diagram. N is a weak 
copper spring for carrying the current from 
F to a terminal on the board. M is another 
weak spring connected to K at one end and 
to a terminal on the base at the other. Lis 
a piece of springy brass. On depressing the 
key, K comes in contact with L, and so 
shorts the detector. 

The diagram shows the connections and 
circuits; when the tapper is depressed F 


e e анаа 


and G make contact, and so set the coil 
working. H dips into the mercury cup, J, 
and so Joins the aerial to the transmitting 
helix. К and L are in contact and so short 
the detector. On the other side of the 
tapper the contact AC is broken and the 
dipper D rises out of the mercury in E. 
The receiving set is therefore isolated. Care 
should be taken that K touches L just before 
F comes in contact with G, so that the 
detector is shorted just a little before the 
coll starts working. H should dip into the 
mercury just before F touches G. Similarly 
the other wire, D, when the key 1з released 
should enter the mercury before A and C 
meet. The air gaps between the contacts 
AC and DE should be sufficiently great to 


prevent any sparking during transmission. . 


On releasing the key it resumes its normal 
position and everythinz is ready for receiving 
signals. The contacts FG, HJ, and KL are 
all broken and A and C make contact while 
D dips into the cup, E. The various connec- 
tions to the apparatus are shown in the figure. 

The tapper 1s about 9 in. in length, but in 
spite of this and the extra fittings a speed 
of 30 words per minute may easily be ob- 
tained on it. If sending to a station, anv 
other station working can be heard in 
between the dots and dashes and so inter. 
ference may be greatly reduced. The 
great advantage however of using a tapping- 
key of this description is the saving of 
time generally spent in changing over 
switches and the much greater facility of 
communication. 


A LOUD SPEAKING 
TELEPHONE. 
By “ L.W.P." (Pomponne, France). 


HAVE now completed a loud 
К telephone for use with 

a wireless receiving set instead 
of using the head 'phones. The 
idea first came to me when 
reading your article ( Instruction 
in Wireless Telegraphy "), where 
you explained the action of a 
telephone. 

I took a thin copper tube and 
soldered it to the centre of the 
diaphragm of a 6,000 ohm receiver, 
taking great care not to overheat 
the diaphragm, and so deform it. 
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ui ej EN uoto. 
Leader W. Collard of the Third Taunton, St. Andrew's 
Troop of Boy Scouts, and Wireless Instruments madc 


In this I fixed the lead of an HH pencil 
and approached a small block of carbon 
armed with a copper spring ;°; mm. X 1 mm. 
This microphone is connected to another 
receiver of about 25 volts, which is again 
armed with another microphone exactly 
similar to that on the 6,000 ohm, which in 
its turn works a receiver of 10 ohms fitted 
with a trumpet. 

I get all F.L. signals very clearly; they 
can be heard nearly all over the house. I 
have had KAV, but to be able to be certain 
of getting him every time I am making a 
sound-proof box so that the microphones 
will not pick up outside noises. 


HOME-MADE INSTRUMENTS. 


The accompanying illustration shows 
Leader W. Collard of the Third Taunton 
St. Andrew’s Troop of Boy Scouts with the 
wireless instruments which he made entirely 
alone. Leader Collard distinguished himself 
at the recent Imperial Scout Exhibition 
held in Birmingham, when he won first prize 
in the wireless section. He has an installation 
at his house, with aerials 65 feet in height. 
The patrol of which he is leader has just 
commenced to follow a course of instruction 
in wireless telegraphy and it is their intention 
to erect an installation at the drill hall. 
Leader Collard has just passed the Post 
Office Learners’ Examination, and it is his 
intention to study wireless telegraphy with 
a view to joining that branch of the service 


by himself. 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


(Second Course) 


(VIL) Design of Transmitting-Jiggers. 


[The article in the March number completed the first course of instruction. The present is the seventh of a new series 
of articles, which will deal chiefly with the application of the principles of wireless telegraphy. Those who have not 


studied that series are advised to obtain a copy of “The Elementary Principles of Wireless Tel 
now published, price 1s. net, and to master the contents before taking up the course of instruction. 
the second examination appeared on page 333 of the August number of THe WIRELESS WORLD.] 
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737. Jigger Primary.—The design of a 
primary circuit for an amateur set 1з some- 
what different from that for a large com- 
mercial station. The wave-length, on which 
the amateur will transmit, is fixed for him, 
and he has to design his primary circuit to 
give that wave-length. lf we consider the 
primary circuit alone, it would seem from 
general considerations that it would be best 
designed with a certain fixed ratio between 
the inductance and capacity of the primary 
circuit. Thus, if we wished to double the 
wave-length of a given primary circuit, the 
best plan would be to double both the 
inductance and capacity, and, since 

A = 1885 y LC, 
this would produce the required effect. In 
practice we would, however, only alter either 
the inductance or the capacity, on account 
of convenience.: 

It is not possible to give any hard-and-fast 
rule on the best ratio of capacity and in- 
ductance ; indeed there is, in practice, a 
wide variation in the value of the ratio. 
For convenience of coupling, the jigger 
primary is usually made of two or three 
turns of the same size as those of the jigger 
secondary. In designing the primary cir- 
cuit in any given case, the amateur must 
rely chiefly on a sense of the electrical pro- 

ortion, between the two parts of the cir- 
cuit ; this will be aided by a comparison of the 
ratio L/C in his circuit with that used in 
some actual working sets. For example, in 
the Marconi 14-kw. set we have 


Wave-length. Capacity. ` Inductance. L/C. 
metres. mf. mh. * 

600 ‘065 1-6 25 

300 016 16 100 


* Mh = microhenry. 
The following are the figures for the 


phy,” which is 
announcement 


amateur set dealt with in the article in the 
January WIRELESS WoRLD: 200 metres, 
:08 mf., :35 mh., whence L/C=10. As the 
condenser was not in this case oil immersed, 
the losses in it would be larger in proportion, 
and this, to some extent, justifies the use of 
the larger condenser, which makes L/C 
smaller. In this last example, if the wave- 
length to be used were 300 metres, the same 
condenser might very well be used, in con- 
junction with a jigger primary of about 
:8 mh., when L/C=21. This example will 
be used later. 

798. Jigger Secondary and Aerial Tuning 
Inductance.—By means of the jigger second- 
ary and aerial tuning inductance, the aerial 
circuit is tuned to the wave-length to be 
used. In the usual amateur set these two 
things will be combined in one coil, making 
а jigger secondary of suflicient inductance 
to give the wave-length required. To 
calculate the inductance required, it is 
necessary to know the natural wave-length of 
the aerial alone and also its capacity. These 
can both be determined experimentally, but 
as this is not at present possible, it is useful 
to have some method, no matter how 
approximate, of calculating these two things 
from the dimensions of the aerial. 

First let us make a rough estimate of the 
natural wave-length of the aerial itself. In 
the case of & vertical, or inverted L aerial, 
consisting either of a single wire or several 
wires in parallel, provided the width of the 
aerial is not great compared with its length 
(a width of 12 feet to a length of 100 feet 
would not be excessive), the wave-length 
may be taken as 4} times the actual length 
of the aerial itself. In the case of a T aerial, 
the multiplying factor will be about 4-8. 
The length of a T aerial is the length 


measured along the wire from a free end to the 
hottom of the down-lead, and is therefore 
half the horizontal врап -- Һе length of the 
down-lead. From this we obtain an esti- 
mate of the wave-length. 

Next we have to find the capacity. Fora 
single wire aerial we can safely assume that 
the capacity lies somewhere between 1-5 
and 2-1 mmfs. (micromicrofarads = millionths 
of a microfarad) per foot of length, and about 
1-8 mmfs. per foot would be a good value to 
take. If the aerial is a twin, with the wires 
6 feet apart, the value of the capacity for the 
corresponding single wire aerial should be 
multiplied by about 1-6 to give the capacity 
of the twin aerial. Should the wires be 
more than 6 feet apart, or if there are several 
wires in the aerial, this multiplying factor 
should be increased, but should never be 
taken to be greater than 2. Thus, if the 
aerial consisted of three wires 4 feet apart, 
1-8 would be about the value to take. 

Example: Twin T aerial, wires 6 feet 
apart, horizontal span 150 feet, length of 
down-lead 80 feet. 


'atural Wave-length of Aerial. 


Length of aerial 2754-80 = 155 feet. 
Therefore, wave-length = 155 х 4-8 = 750 
feet = 228 metres. 
Capacity of Aerial. 
Length of wire —1504- 80 — 230 feet. 
Capacity for single-wire aerial — 230 x 1-8 
—414 mmfs. 


Capacity for twin 
662 mmfs. = -00066 mfs. 


Inductance of Aerial L. 
We have 228=1885,'L, х ‘00066 


aerial =414 x 1-6 = 


228 \?_ — 
L, х 00066 = ( Tu ) = -0146. 
L, = ace = 22 microhenries 


We are now in a position to determine 
the inductance of the jigger secondary that 
will tune this aerial up to 300 metres. If 
the value of this added inductance is L, the 
total inductance of the aerial circuit is 
(L + Lj), whilst the capacity is still C,. 

Therefore 

300 = 1885, (L + L,) x -00066 
300 \? 1 254 
im (185) * 0066 — 6-6 
38 microhenries. 


THE WIRELESS WORLD 


735 


That is, the added inductance must. Бе 
38 — 22 = 16 mh. 


If this value of the inductance is increased 
by 50 per cent. ог 100 per cent., it will 
ensure it being large enough. Let us say, 
then, in this case, that the inductance of the 
Jigger secondary is to be 24 mh. 

739. Calculation of Inductance of a 
Coil.—It now only remains for us to show 
how to determine the inductance of a coil, 
so that we can design a coil, or coils, suitable 
for the jigger primary апа secondary 
considered. 

The inductance of a coil is generally 
determined by the aid of a curve such as 
shown in Fig. 1. The curve applies 
to circular coils of a single layer, provided 
that the ratio of the radius “т” of the coil 
to the axial length "1" is greater than 
(>) 0-1, and less than (<) 1,000. The 
inductance of any given coil is given by 

L = (radius) x (total number of turns)? x 
k, and it is then in centimetres. If 
the result is divided by 1,000, we get the 
inductance in microhenries. 

The use of the curve is to enable us to 
find the value of k, which depends on the 
ratio “ r/1" (radius/length) for the coil in 
question. In the curve, the horizontal 
distances give the ratio r/1, while the vertical 
height of the curve above the zero line gives 
the value of k. 

Each curve applies to a certain range of 
values of т/1, which are given on the hori- 
zontal line crossing it. Having found г/1, 
we can obtain (k), and we are then in a 
position to determine tlie inductance of the 
coil. 

740. Examples—To find coils suitable 
for the jigger primary 0:8 mh. and the 
jigger secondary 24 mh. The method used 
is to assume a coil that it is thought will give 
about the right value for the inductance, and 
correct it, 1f necessary, after calculation. 
After one or two trials a suitable coil will be 
found. 

Let us take the diameter of both jigger 
coils as 15 cms., and the turns on each, 
spaced 1 ст. apart. This latter condition 
allows the wire to be bare, which is very 
convenient for purposes of tuning up. 
especially if the auto-jigger is used, as it 
allows tappings to be taken off at any points. 
No. 10 gauge copper wire will do very well, 
though an even thicker wire could be used 
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with advantage, since the current keeps to 
the surface of the wire. 
Jigger Secondary. 
Let there be 16 turns on the coil, so that 
its length is 15 cms. 
r/1—7:5/15—0:5, so ^ k " —13. 
Hence L = 13 x 7:5 x 16? = 25,000 cms. 
= 25 mhs. 
Such a coil would therefore be quite 
suitable for the jigger secondary. 
Jigger Primary. 
Let there be 3 turns, the length of the 
coil being 2 cm. 
r/] = 7-5/2 = 3-75, whence k = 36. 
Therefore L = 36 x 7:5 x 3? = 2,400 cms. 
— 2:4 mhs. 


We orly require an inductance of 0-8 mhs., 
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so that two turns of such а coil would be 
sufficient. If the auto-jigger connection 18 
used these are tapped off the jigger secondary. 


Stranded wire consisting of 7/19 cotton- 
insulated wires twisted together is even 
more suitable than a single thick wire. The 
final tuning in this case can be done by 
pressing the turns of the coil nearer to one 
another, or further away, according as a 
larger or smaller value of the inductance 1s 
required. 

741. Whilst on the subject of the calcu- 
lation of inductance, we might make a 
few further remarks on the use of the curves 
and formula given. They will give a 
correct estimate of the inductance of a 
single-layered coil of circular cross-section, 
provided that the electro-static capacity 


Fig. 1.—Calculationiof Induction of o "Coil. 


-— — 


between turn and turn of the coil is small, 
compared with the external capacity in the 
circuit. The only case in which this is not 
likely to be so is that of the jigger secondary 
used in crystal receivers. This is wound of 
very fine wire, the turns being close together, 
with the result that the coil has a con- 
siderable self-capacity. Such a coil has, 
therefore, a definite wave-length of its own, 
without the addition of any external 
capacity. When oscillating to what may 
be called its fundamental wave-length, from 
analogy with the case of an aerial, the 
current amplitude is à maximum at the 
earthed end and zero at the free end. Hence 
the turns near the free end of the coil do not 
contribute their full value to the inductance 
of the coil ; the effective inductance 1з there- 
fore diminished. If, however, the coil is 
used with a proportionately large external 
capacity, the current amplitude 1s approxi- 
mately constant in all parts of the coil, 
and the inductance in this case can be got 
by the aid of the curves given. Another 
point to notice is that for a coil of given 
length and diameter the inductance is pro- 
portional to the square of the number of 
turns. À further example of the calculation 
of inductance may be given : 

Coil, 20 cms. long, 10 cms. diameter, 
wound with the turns close together of 
No. 20 copper wire. 

Diameter of No. 20 wire — 0:091 cm., so 
that with cotton insulation we shall get 
about ten turns to the centimetre. 

Total number of turns — 200. 

Radius ‘length = 5/20 = :25. 

k=8. 

L in cms. = 8 x 5 x 200? = 1,600,000 cms. 
= ],600 mhs. 

If such a coil were put in the aerial before 
considered, the capacity of the aerial being 
.00066 mfs., the resulting wave-length of 
the aerial circuit would be 

1,8854/ 1,600 x -00066 = 1,900 metres 
approximate!y. | Е 

So far we have only dealt with coils of 
circular cross-section, but the formula can 
easily be extended for use with coils of 
square cross-section. The method is to 
calculate the inductance as for a coil of 
circular section, with diameter equal to the 
side of the square, and multiply the result 


by 1-25 to get the inductance of the square 
coil. 
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742. Tuning the High Frequency Cir- 
cuits.—The best method of tuning the 
transmitting circuits is by the use of a 
buzzer and a wave-meter. The use of these 
two for tuning a circuit to a required 
wave-length . 13 described in Elementary 
Principles, pp. 134-136. То tune the 
primary circuit the aerial should be dis- 
connected and the primary spark-gap 
shorted. Then, either the jigger primarv 
itself, or an extra auxiliary inductance, 1з 
varied until the wave-length required is 
obtained. The aerial circuit is then tuned to 
the same wave-length with the spark-gap 
of the primary circuit open, so that the 
aerial circuit is independent of primary 
circuit. With a suitable coupling between 
them, the circuits are now ready for trans- 
mission. If the coupling between the two 
circuits is too tight, then, when transmitting 
on power, a double wave will be radiated 
(Elementary Principles, p. 91). If A, and 
A, are the two wave-lengths radiated, and A, 
the natural wave-length of each circuit by 


itself, AS 
Ào 

or closeness, of the coupling. On account 

of the jamming which a station working on 

too tight a coupling will cause, it has been 
made illegal to work with a closer coupling 


“is a measure of the tightness, 


АА. 
than 15 per cent, .-.- being taken as 


А, 
the measure of the coupling. 

Apart from this the double wave means 
the loss of a considerable portion of the 
available energy when using a sharply 
tuned receiver, as this will only take account 
of one of the waves. 

Although the buzzer method is the best 
method of tuning the circuits, the more usual 
one is to tune up on power. In this the 
aerial is disconnected in the same way as 
before, and the power is applied to set the 
primarv circuit in oscillation, The wave- 
length is measured, and the circuit tuned up 
as before. To tune up the aerial circuit a 
small electric glow-lamp is connected in the 
aerial circuit. Power is applied to the 
primary circuit and the aerial tuning in- 
ductance is varied until the lamp glows 
brightest. Various couplings and retunings 
should he tried to get the final adjustments 
giving the best all-round results. When once 
these have been obtained the lamp should 
be taken away, as its presence considerably 
increases the resistance of the aerial. 
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It may be that the power used would be 
sufficient to burn out the lamp if it is placed 
direct in the aerial. In this case the lamp 
can be connected across 6 or 8 feet of the 
earth-lead, as shown in the figure, a small 
adjustable inductance being piaced in series 
with the lamp. This inductance serves to 
regulate the lamp current, and it should be 
set so that the lamp only just glows when it 
is in the most sensitive condition. When 


: 


tuning up on power that adjustment of the 
aerial circuit is best which produces a 
sensible glow on the lamp with the largest 
amount of inductance in series with the 
lamp. In this arrangement it is not so 
essential to remove the lamp after the 
tuning is accomplished, and it serves as a 
very useful indicator as to how the set is 
working. 


Referring to our article “ Wireless on 
Trawlers (see page 697), it is an interesting 
fact, in view of what we say regarding 
recognition by the nation of men engaged 
in the fishing industry, that Mr. E. Stafford 
Howard, chairman of the recent Committee 
on Inshore Fisheries, contributed a letter to 
the Times of January 19th calling attention 
to the unanimous opinion of his Committee 
in favour of forming a Fisheries Organisation 
Society. Мг. Howard and his Committee 
consider this to be “ one of the most effective 
ways of helping them." It is clear that 
something must be done in this connection 
unless we are willing to face a continued 
diminution in their numbers and prosperity, 
leading to their ultimate disappearance. 
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RUBÁIYÁT OF A WIRELESS 
OPERATOR. 
By BERNARD C. WHITE. 


(With apologies to Omar Khayvám). 


WAKE, for Poldhu calls; stay not 
A to dress 
In regulation rig, but take the press 


Now coming through at a terrific rate— 
Five hundred words: it’s sure not to be less. 


Listening when Dawn’s left hand isin the skv, 
Upon the "phones I hear a far voice cry, 

* King visits Lady Donohu for lunch "— 
They like this kind of stuff. I wonder why ? 


And, as the breakfast bell is ringing loud, 
I see the cabin boy amid the crowd 
Selling the news, for which I spent the 
night 
At watch with heavy eyes and shoulders 
bowed. 


Now, the new day reviving sleep's desires, 
A weary “ sparks " to solitude retires, 
Kicks off his boots, takes to his bunk, and 
800n 
In Morpheus' arms his gentle soul suspires. 


Poldhu, indeed, is gone for one brief hour, 
Gone, too, the signals from the Eiffel Tower; 
But still in dreams I hear confuséd sounds, 
And still Marconi wave-lengths hold their 
power. 


And “ Buttons’” lips are closed; but I 
confuse 
Snatches of distant song with “ News, News 
News, 
Fresh News!" that daily through the 
corridors 
He shouts to urge the seasick to peruse. 


Come, sleep while you've the chance, you 
fool, and fling 
Away Marconi news, and everything : 
The Bird of Time has but a little way 
To go—and lo! the Bird is on the Wing. 


Ah! use the time that still is yours to spend, 
Before once more to work you must descend, 
Reluctantly to listen in the 'phones— 
Sans Wire, sans Wit, and, seemingly, sans 
End! 
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Digest of Wireless Literature 


ABSTRACTS OF IMPORTANT ORIGINAL ARTICLES DEALING 
WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


Wave-length in Air.— 

Professor J. A. Pollock 
made a communication before the British 
Association on " Some Measurements of 
the Wave-Length in Air of Electrical 
Vibrations Associated with а Thin, 
Straight, Terminated Rod." He drew 
attention to a discrepancy in the theory 
of electric radiation. According to Ray- 
leigh and J. J. Thomson, the wave-length 
should, under certain conditions, be twice 
the length of the rod; but according 
to MacDonald (theory and experiments) 
the coefficient should be 2-53, and not 2. 
Rayleigh had recently returned to this old 
controversy. Professor Pollock had some 
time ago made experiments supporting 
MacDonald. Using the coherer method for 
detecting nodes, he had recently found the 
value 2-09, which agreed with the 2:1 of 
American experimenters. The theory was 
very difficult on account of the discon- 
tinuities at the edges of the rod and for other 
reasons, and he did not understand why he 
found different values, 2:5 and 2-09, in 
different experiments. 

* * * 
Mechanical Analogue and Coupled Circuits. — 
Professor T. R. Lyle, of Melbourne, gave a 
demonstration of an " Exact Mechanical 
Analogy to the Coupled Circuits used in 
Wireless Telegraphy " before the meeting 
of the British Association. Having derived 
a simple formula expressing the coupling 
angle between two inductively coupled cir- 
cuits in terms of the inductances, he showed 
his model. It consisted essentially of a 
steel beam, M (Fig. 1), built up of two 
parallel straight edges, 4 ft. long, 3J in. 
apart, connected rigidly by aluminium 
distance-pieces and clamps, and resting with 
its edges on the overhanging axles of two 
pairs of steel discs, which were 1j in. apart 
and made from 5-in. slotting cutters (1-in. 
thick), by grinding off the teeth. The 
wheels rested on a carefully-levelled plate 


of glass, all friction being so well reduced 
that the beam system, when once set in 
motion, would continue to oscillate to and 
fro for a long while; » indicated the dis- 
tance of the beam from a stationary origin. 
Two pendulums, of masses ml and m2, were 
suspended from cross-boards by means of 
V’s, so that they could swing in the longi- 
tudinal space between the two members of 
the beam. Dr. Lyle showed that the 
angular displacements of the two pendulums, 
6, were mutually connected by equations 
identical in form with those connecting the 
potential differences of the condensers in 


— — — — === — —— —  —À À— 


Fig. 1. 


the corresponding electrical system. The 
relations of the resultant frequencies were 
best presented by the aid of a triangle, the 
apex of which was the coupling angle. As 
described so far, the mechanical system was 
the analogue of the coupled circuits of a 
radiotelegraphic transmitter. The beam 
might itself be considered to represent the 
ether. The variation of the coupling was 
imitated by placing masses on two platforms 
at the ends of the beam ; by increasing the 
load on the beam the coupling was 
diminished. When the beam was first 
steadied and then started by hand, and the 
one pendulum let go simultaneously, the 
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second pendulum began to swing with in- 
creasing amplitude, whilst the amplitude of 
the first pendulum diminished; after a 
certain time the conditions appeared re- 
versed, and so the transfer of energy for- 
ward and backward changed many times. 
These surgings could be calculated, and the 
advantages of loose coupling were demon- 
strated. The pendulum model also ex- 
plained the theory of the quenched spark ; 
as it was impossible to “ break " the primary 
circuit, without disturbing the whole 
mechanical system, if the bob of the primary 
pendulum was not placed on its platform, 
but taken in the hand so as to slacken the 
string. In order to imitate the conditions 
of a receiver when receiving signals, the 
first pendulum was made compound, and 
disturbances were transmitted to it from 
the beam by means of a simple electro- 
magnetic device energised through flexible 
wires, for instance, by attaching one per- 
manent bar magnet to the pendulum be- 
tween two electro-magnets on the beam. 
The model would also elucidate some of the 
problems arising in connection with the 
paralleling of alternators. The many models 
that others had described utilised rubber 
cords and steel springs, whilst inertia forces 
should alone be resorted to. 


* * * 


Demped or Undemped Oscillations. — 
In the 


Elektrotechnische Zeitschrift Н. Rein dis. 
cusses whether wireless telegraph stations 
should be operated with damped or un- 
damped oscillations ; that is, whether they 
should be operated by a spark system or by 
high-frequency machines. In favour of the 
spark system (damped oscillation) there is 
only one fact, namely, the ease with which 
the wave-lengths can be varied quickly and 
continuously over a wide range. As in most 
large wireless stations it is sufficient to 
generate one or only a few different wave- 
lengths, this advantage of the spark system 
is not decisive. With respect to the efficiency 
to the sending end, or the energy absorption 
in the ground and in the atmosphere, or the 
nossibility of using a sound receiver, there is 
no essential difference between stations 
using damped or undamped oscillations. 
With respect to all other important points 
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the comparison is in favour of undamped 
oscillations (high-frequency machines). With 
the latter, generation of the largest amounts 
of oscillation energy is possible without any 
fundamental difficulty. At the same time 
the transmitting antenna is utilised to the 
fullest extent. Moreover, the energy absorp- 
tion of the receiving indicator is always 
greater with undamped oscillations than 
with damped ones. Finally, stations with 
high-frequency machines do not disturb 
adjoining installations using spark systems 
in their mutual intercourse. 


OVERSEAS NOTES. 


United States. 

An examination for expert radio aid 
was recently held by the United States Civil 
Service Commission and from the register 
of eligibles certification was made to fill 
& vacancy in the Navy Yard, New York, 
at $6 per day. The duties attaching 
to the post are to direct and assist in 
the laboratory standardisation tests of all 
circuits, instruments and apparatus relating 
to wireless telegraphy, and in the develop- 
ment of special apparatus and methods 
suited to special conditions and of new 
forms of sending and receiving circuits, 
to inspect the various radio stations, and to 
carry out such work as may be necessary 
for the development of radio apparatus. 


Austria-Hungary. 

Shortly before the outbreak of war, the 
Austro-Hungarian Government organised 
& wireless weather service through the 
intermediary of the coast stations at 
Castlenuovo (OHC), Sebenico (OHB), and 
Trieste (OHT) for the benefit of ships 
subscribing to the service at the rate of 
4 kronen. A report was issued from the 
Trieste observatory through the coast 
stations mentioned above at 9 o'clock 
every morning indicating the barometric 
pressure, the direction and velocity of the 
wind, the state of the sky, the temperature 
and state of the sea for the following ten 
localities: Trieste, Posen, Fiume, Lissa, 
Punta d’Ostro, Venice, Brindisi, Palermo, 
Corfu, and Alexandria. 
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Automatic High-Speed Transmission. 
MACHINES WITH “BRAINS.” : 


O assist in coping with the rapidly 
| increasing business between the Lon- 
don offices and the British trans- 
mitting stations in the Transatlantic services, 
the Marconi Company have recently installed 
sets of automatic high-speed printing instru- 
ments. As stated in the article entitled 
* From Continent to Continent,” on pp. 687- 
692, the high-speed principle will be employed 
from the outset on the new Transatlantic ser- 
vices between Norway and the United States. 
The machines put into service in London 
and at Towyn during 1914 belong to what is 
known to-day as the Creed system of high- 
speed telegraphy. The system, although 
used but little as yet in the telegraphic 
department of the postal service of the 
United Kingdom, is gaining great favour in 
the colonial services and amongst private 
companies at home and abroad. The inven- 
tors of the Creed system have abolished 
manual work in all departments where 
high speeds are in operation. The only 
human aid required is in the original 
translation of the message from the script 
of the sender to the Morse code. 

The Creed telegraphic equipment consists 
of a keyboard perforator, used for preparing 
Wheatstone perforated tape, with a work- 
ing speed of 60 words per minute; a trans- 
mitter; a receiving perforator, capable of 
reproducing Wheatstone perforated slip 
at 200 words, or 1,000 letters, per minute ; 
and а printer, which, under the control 
of Wheatstone tape obtained from the 
perforating receiver, prints in large capitals 
at a maximum speed of 775 letters per minute. 
The printer permits of a message which in 
the first instance is prepared at double the 
speed of hand working to be transmitted at 
from five to eight times the speed of hand 
and printed in Roman characters on a tape, 
and pasted by means of a semi-automatic 
process on a form ready for delivery. 

The keyboard perforator, which is not an 
essential to the system, resembles а type- 
writer in appearance and may be operated 
as fast as a typewriter. It performs the 
same functions as a Wheatstone perforator 
with absolute accuracy and high speed. 
The Creed and Bille receiving telegraph per- 
forators afford alternative means of saving 


manual labour in the reception and trans- 
mission. Their main difference lies in the 
fact that one utilises compressed air and 
electrical power for its action, whilst the 
other, as mentioned above, relies entirely 
upon electricity for its operation. 

The instrument upon which interest 
generally centres is the Creed printer. This 
instrument translates the Wheatstone tape 
into messages in Roman character. Аз the 
Wheatstone tape suffers no damage in this 
machine it can be run through a Wheatstone 
transmitter after leaving a legible trans- 
lation for handing the message on to a 
distant station. 

In action, the perforated tape is led 
forward, letter by letter, in a guide way 
in front of a series of ten pairs of selecting 
needles, one needle of each pair being 
mechanically connected to a series of ten 
slide valves. Each of these valves can be 
made to occupy one of two positions, thus 
providing a number of different combinations, 
every one of which opens one complete and 
particular passage through the ten slide 
valve plates. Air pressure can thus be 
admitted to any one of a number of small 
cylinders, each containing a piston acting 
on the end of a lever connected to a type 
bar. The machine prints satisfactorily at 
any speed up to 125 words per minute ; but 
this, according to the inventors, is not a 
Maximum, it being considered possible to 
reach 150 with the present form of machine. 
This speed will probably be increased with 
improvements in details. 

The inventors claim that their system 
requires no revision of codes, but can be 
introduced gradually without disarranging 
any of the existing Morse methods. This 
point is particularly borne out by the big 
British newspapers, which have installed the 
system. Amongst the performances recorded 
are those of an eight hours’ non-stop run 
at 140 words a minute without a hitch of 
any kind, and the transmission between 
London and Glasgow of over forty columns 
of matter in a single night. 

Such performances show how great has 
been the recent advance in high-speed 
working, and these advantages have an im- 
portant bearing upon the future of wireless. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions on technical and general problems that 

arise in the course of their work or in their study to the Editor, THE 

WIRELEss Wor pb, Marconi House, Strand, London, W.C. Such questions 

must be accompanied by the name and address of the writer, otherwise they 
will remain unanswered. 


A National Appeal.—We should like to 
direct readers to the advertisement on page 
хуп calling attention to permission granted 
by the Admiralty for raising a Public School 
Battalion of the Royal Naval Division. 


E. R. M. (Sierra Leone) asks us to suggest (1) à portable 
aerial for use with ignition coil. Answer.—The size must 
depend very much on local conditions. We should 
suggest a twin-wire inverted L aerial, with the masts 
anything from 50 to 100 feet apart. Height of masts 
30 feet, built of 6-ft. or 8-ft. sections; 7/19 stranded 
copper wire is suitable for the aerial wire, аз it has not во 
much tendency to kink. It may be necessary to alter the 
size of your primary condenser, in order to make the 
oscillation transformer primary of suitable dimensions 
when the circuits are in tune. This can best be decided 
by experiment. 

(2) Why is it that, even when the crystal is not making 
contact, powerful stations working within a mile or во of 
the receiving station can still be heard in the "phones? 
Answer.—To such a question as this nothing definite can 
be said ; we would suggest that it is an electro-static effect. 
between the telephone diaphragm and the winding. 
These two may be regarded aa the two sides of a condenser, 
the diaphragm usually being more or less earthed. The 
high frequency oscillations charge up this condenser, and 
since the force between the two sides of the condenser is 
proportional to the square of the voltage, this results in an 
average attractive force on the diaphragm while the 
oscillations are passing. The telephone diaphragm will 
therefore vibrate to the train frequency of the oscillations. 

(3) A gentleman who resides here was speaking from 
Hill Station (800 feet above sea level) to reetown, b 
telephone. five miles land.line, single galvanised, Sah 
return, carried on ordinary insulators, no joints were 
soldered. The telephones were of the ordinary pattern. 
Suddenly to his astonishment he heard a German boat 
calling Conakry, 68 miles away. The signals were 
absolutely distinct, and as the gentleman understood 
Morse, he took down the message. He subsequently found 
that the German boat was about 30 miles away at the 
time.” Answer.—This is a very interesting phenomenon, 
and our explanation coincides with that made by our 
correspondent. Probably the line is so situated that the 
ether waves set up corresponding stationary waves in the 
line—that is, the fine was set into oscillation on one of its 
harmonics, Any imperfect contact, especially if filled 
with mineral dust, would have some reotifying action, and 
if situated near the telephones, but it rather Surprises us 
that it should be sufficient to allow the signals to be heard 
in the telephones. 


E. J. (Enfield), has a shunt motor, which runs perfectly 
off 20 or 30 volta, but refuses to work as a dynamo when 
tested up to 3,000 r.p.m. To aid us in locating the trouble 
he gives the following information: For working off 
30 volts the armature resistance is 1°24 ohms, and that of 
the two field coils in series is 8:25 ohms. For working off 
50 volta the armature resistance is 1:8 ohms, and that of 
the two field coils in serics is 18:6 ohms. Also, he adda, 


that the field magnet has been broken in two, and is now 
more or less closely bolted together. 

Whether a shunt dynamo will excite itself or not depends 
on three factors: (1) the existence of a residual magnetism 
in the poles; (2) the total resistance of armature and 
field coils (which is practically that of the field coils) ; 
(3) the extra flux that will be produced by the small 
initial current resulting from the residual flux. If this 
extra flux is not above a certain value, depending on the 
field resistance, the current will not increase, and so the 
machine will not excite iteclf. The initial extra flux 
depends on the reluctance of the magnetic circuit, and as 
this will be increased by the break in it, it is possible that 
this is the cause of the trouble. As you do not state 
whether the machine has ever run Successfully as a dynamo 
we cannot be sure about this, but we should advise you 
to improve the surfaces of contact at the break. It is, 
however, quite possible that, even before the magnet was 
broken, the machine would not run as a dynamo, as the 


field coil resistance is too high. You might try putting 
the field coils in parallel so as to lessen their resultant 
resistance, care being taken that they are connected to 
give the same polarity. Thus if the series connections are 
now A——B—A B the two ends A should be together 
in the parallel connection. If the machine will not excite 
then, it would seem fairly hopeless to rewind the field 
coils, as they would have to be wound to less than a quarter 
of their present resistance, and have more turns on. You 
might also try connecting the field coils across the /30 volt 
supply (presumably accumulators), and then running your 
machine up to such a speed that the dynamo volts are 
slightly greater than those of the supply across the field. 
When this occurs, you can connect the dynamo across the 
supply. You must make abeolutely sure that the voltage 
of the dynamo will oppose that of the supply before closing 
the switch. The connections are correct if when the 
terminal, B, of the voltmeter is connected to the dynamo 
or to the supply the voltmeter deflects in the same direction 
in both cases. It should now be possible to cut out the 
supply, or, by increasing the speed of the machine. to 
charge the accumulators of the supply. We should like 
to hear how you get on. 


O. H. (Veendam, Holland) sends us sketch of the 
arrangement of his aerial and receiving set, and asks for 
suggestions for improving these. 

Answer.—The receiver described on page 593 of the 
December number of the WIRELESS WORLD appears to be of 
good design, but weshould prefer to connect а small variable 
condenser of capacity of, вау, 0006 miorofarads across the 
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secondary coil. With regard to the aerial, the simpler the 
design the better it will be, во we recommend that, instead 
of the four wires to the short poles with a single long wire 
to the leading-in wire, shown in your sketch, two wires be 
taken from the top of the mast to the leading-in wire, 
being separated by a wooden spreader of four or five 
metres in length. In any case, the wire joining the two 
wires, which are hung from the centre pole to the two 
small poles, should be removed, as closed loops are usually 
detrimental. It is also advisable to make all the four 
wires from the centre pole to the small poles as nearly as 
possible of equal length. From the dimensions given your 


aerial should have a wave-length of about eight hundred 
metres. 


| P. S. (Roanne, Loire) states that he notices a film of oil 
increases the sensitivity of a zincite tellurium detector, as 
mentioned in an article by Mr. Scott-Taggart which 
recently appeared in THE WIRELESS WORLD. He asks 
why receiving aerial tuning inductances are wound in 
single layer coils and not in several layers: also if there is 
any objection to using the whole of the aerial tuning induct- 
ance to couple with the detector circuit instead of using a 
separate primary. 

Answer.—The action of a crystal in rectifying alternating 
current and also making it available as a detector of wireless 
signals depends on several properties of the materials which 
form the contact. The current passing through the contact 
will give rise to an evolution of heat by Joule's law. More- 
over, since most of the materials are bad conductors of 
heat, there will be a rise in temperature at the contact: 
hence there wil be a thermo-electric force due to the 
Peltier effect. The Thomson effect due to the current 
will also come into action. The sensitivity of any par- 
ticular detector depends upon the relationship between 
voltage and current which holds due to the combination 
of all the above. A film of oil would probably act by 
modifying the temperature at the contact, and this in turn 
causes changes in some of the effects above mentioned ; 
since this modities the voltage-current curve it will alter 
the sensitivity. It is not advisable to wind inductances 
for wireless telegraphy in several layers. By doing so the 
capacity between the turns of wire is increased. This 
capacity acts as a shunt and reduccs the current which 
would otherwise go through the inductance. For the 
high frequencies used in wireless telegraphy the shunting 
etiect of even a small capacity may be very great. Due 
to the capacity, the inductance has a * natural wave- 
length " of ita own, and if this is near the wave-length of 
the signals it will absorb most of the current which would 
otherwise pass through the circuit and give signals. There 
is no objection, from the point of efticiency, to couple the 
whole of the aerial tuning inductance with the detector 
circuit, the only reason why it is not done regularly being 
the great distance which may be required to give weak 
coupling. It is the most efficient method of coupling that 
can be used, and, if required, gives much tighter coupling 
than can be obtained with a separate primary coil for 
every arrangement required to tune to the various wave- 


lengths. 


G. P. (Widnes).—On p. 144 of THE WIRELESS WORLD 
of May, 1914, "Н. E. A. (London) " is informed that the 
self-inductance of a coil of wire may be calculated from 
the formula 

Lzi(TDNy C.G.S. units. 
The querist had evidently taken some trouble comparing 
several formule, and was anxious to ascertain which 
formula was correct, even to the extent of stating that the 
answer could be in terms of the calculus. 

He was informed that the formula given was eufficiently 
accurate. 

On р. 671 of January, 1916, issue, in reply to “J. А. W. 
(Eccles)" the same formula is again given, with the 
addition of a factor, K — 

wend lk . 1 

= ——  — microhenries 

1000 

If the inductance of a coil of wire 10 cm. diameter and 


5 cm. long is calculated by each of these two formule, the 
values found are in the proportion 100 : 53, therefore, one 
or both of these formule must be wrong. Which is the 
correct. formula, and if the latter, how are the different 
values of " K " found ? 


Anawer.— Tho formula L = трХ) is only true for coils 
of which the length is many times the diameter. If the 
length be four times the diameter, the inductance given 
by the formula will be 10 per cent. out, if it be 20 times 
the error is about 2 per cent., and so оп. We are afraid 
that this was overlooked in tho reply given in May, 1914. 
The other formula iz exactly the same, with the addition 
of a factor, A, which corrects for the ratio of length to 
diameter. It is not as well known as it should be to 
radiotelegraphists, and we are preparing an article for 
insertion in an early number of THE WikELESS WORLD 
on the subject. The values of A have been calculated by 
Professor Nagaoka to six decimal places, but the formula 
from which this was done is very complicated. Further 
particulars will be found in the article above referred to. 


PATENT INTELLIGENCE. 


(The date given is that of the advertisement of the acceptance 
of the Complete Specification.) 


17,487. November 19th, 1914.—IMPROVEMENTS IN OR 
RELATING TO RECEIVING Systems FOR Rapio TELE- 
GRAPHY OR TELEPHONY, Lieut-Col. George Owen 
Squier, 43 Park Lane, Mayfair, London, W. 


This invention relates to a receiving system for wireless 
telegraphy and telephony, in which horizontal conductors 
used for ordinary telegraphic or telephonic purposes, ог 
for the transmission of electrical power by direct or low- 
frequency current, are employed as antenna for the 
reception of wireless high-frequency impulses. With the 
long horizontal conductor is combined a vertical conductor 
or antenna, connected at a convenient point, preferably 
at or near the junction of the vertical and horizontal 
conductors, to the earth through a high-frequency bridge 
including a condenser of not more than about 0°01 micro- 
farad capacity and a variable inductance. The bridge is 
opaque to frequencies of or below the order of the audible 
sound, but allows frequencies, or a selected frequency, 
of the order used in the transmission of wireless messages 
to pass freely. With the bridge is associated a tuned 
detector circuit of any suitable type. While the long 
horizontal conductor serves by itself as an efficient means 
for guiding the high-frequency waves reaching it to the 
receiving apparatus, it has been found that the efficiency 
is substantially increased by the addition at the receiver 
of a vertical component which may, especially when a 
telephone wire is used, consist simply of a length of ordinary 
insulated wire attached in any convenient manner along 
the walls of a house running from the telephone, from one 
part of the house to another. 


21,672. October 14th, 1914.—IMPROVEMENTS IN THE 
CONNECTIONS OF ELECTRICAL CONDENSERS, Marconi's 
Wireless Telegraph Co. (Ltd.), and Richard Norman 
Vyvyan, both of Marconi House, Strand, London. 


The object of this invention is to provide improved 
connections for electrical condensers especially such as are 
used in wireless telegraph transmitting apparatus. The units 
of which the whole condenser is composed, and which con- 
sist of a few, say, three, condenser jars A in serics to the 
main busbars B B' by connections which are identical in 
every respect. The adjacent terminals of the jars in а 
unit are connected together by means of straight pieces 
of copper strip F, the inner terminal being connected 
to the busbar B'. This copper strip is covered by a 
porcelain insulator C of H-section, the ends of which are 
recessed back as at G to prevent leakage. The long 
copper strip F' from the outer terminal to the busbar 
B lies in this insulator, and is thus brought as close as 
possible to the connecting pieces between the condensers 
without any danger of flashing over. The distance 


between the long copper strip F> and the interconnecting 
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pieces F is also kept constant in all the condensers, thus 
preventing the surging spoken of above. 


The whole 


condenser is usually made up of eight nests each consisting 
of a number of units of three condenser jars in series. 
There are three other illustrations, 


23,431. December 9th, 1914. — IMPROVEMENTS IN 
RECEIVERS FOR USE їч WIRELESS ‘TELEGRAPHY, 
Marooni’s Wireless Telegraph Со, (Ltd.) and Henry 
Joseph Round, both of Marconi House, London, W.C 


This invention relates to improvements in receivers for 
wireless telegraphy in which a vacuum tube of the type 
having a hot filament, a grid and a third electrode is con- 
nected to the oscillation circuit coupled to the acrial. 
Across the hot filament and the third electrode, and in 
addition to the ordinary telephone and battery, is con- 
nected an oscillation circuit which is preferably tuned to 
a frequency slightly different from that of the first oscil- 
lation circuit. By suitably adjusting such circuits, signals 
produced by continuous waves can be heard in the tele- 
phones, provided there is sufficient capacity between the 
yrid and the third electrode. If the capacity is insuf- 
ficient, a small condenser may be cunnected across the 
grid and the third clectrode, or the two oscillation circuits 
may be made to inter-act by so arranging them that 
there is mutual inductance between them. In vacuum 
tubes of this type, moreover, even where the grid has 
entirely separated the hot filament from the third ае 
the glass has hitherto been exposed to the cathode stream 
and has become electrified, producing a polarising effect 
which necessitated varying the potential between the 
electrodes and the filament. To obviate this disadvantage 
both the grid and the third electrode are according to this 
invention made in the form of cylinders which completely 
surround the hot filament These cylinders effectively 
protect the glass from clectritication, and possess the 
capacity above referred to as desirable 


Personal. 


Mr. J. G. Balsillie will continue the management 
of the radiotelegraph branch of the Postmaster- 
General's. Department of the Commonwealth. of 
Australi: during the term of the war. 


The following have becn elected members of the 
Wireless Society of London: Lieut. Frederick C. 
Cross. R.N.R., 60 Ramillies Road, Chiswick: 
Basil M. Davis, 12 Hyde Park Place, W. ; Walter 
Edwin Nicoll, A.M.L.E.E., F.CISR, Tramway 
Oflices, Scarborough; Licut. A. W. Tate, The 
Black Wateh, Jamestown, Dumbarton; Capt. 
R. J. T. Trew, R.E., 38 Woolwich Common, 
Woolwich. 


Associate Members.—Herbert Thomas Cogger, 
12 Mill Street, Maidstone, Kent ; John Peed, High 
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Causeway, Whittlesev, near Peterborough ; Sidney 
Smith, Malling Road, Snodland. 

The Construction Department of the American 
Marconi Co. (Southern District) have been actively 
at work installing the new type of antenna switch 
on board a number of vessels during the last month, 
and taking out the ground plates. During the 
month G. O’K. Kendrick returned from East San 
Pedro. He was relieved by P. J. Townsend. 
W. A. Vetter, one of the old-timers in the shop. 
left for the north on the s.s. City of Topeka, to make 
repairs to the s.s. George W. Elder. 

Mr. N. Johnson, eldest son of the Rev. J. E. 
Johnson, lately engineer in charge of the Marconi 
stations in Spain, has been recalled to take up an 
appointment at home under the British War Office. 

FAREWELL DINNER TO MR. Млккіотт.—Мг. R. Н. 
Marriott, radio inspector, New York, has been 
transferred to Seattle, Wash. A farewell dinner 
was tendered to him at Mouquin's up-town 
restaurant, New York, on the evening of Decem- 
ber 23rd, by the Board of Direction of the Institute 
of Radio Engineers, New York, of which Institute 
he is past president and one of the managers. 
There were about sixty of Mr. Marriott's friends 
present, and the affair was very enjoyable. The 
toasts were both amusing and entertaining, Mr. 
John Stone Stone being the toastmaster. 


It is with much regret that we have to announce 
the death of Mr. Ernest E. Richards, until lately 
an engineer on the staff of Marconi’s Wireless 
Telegraph Co., Ltd. Mr. Richards joined the 
Company from the Royal Navy in 1911, and after 
spending a short time at. Chelmsford and Poldhu, 
was transferred to the Canadian Company. |n 
March, 1914, he was invalided home suffering from 
tuberculosis. after having done good work in con- 
nection with stations on the Great Jakes and on 
the Gulf of St. Lawrence. The funeral took place 
on January 22nd at Wimbledon Cemetery. A 
wreath was sent by members of the engineering 
staff of the Company as an expression of their 
regard for their late colleague. 


PECIME COPIES. — We shall be pleased to send 

entirely free of charge a few specimen copies of THE 
WIRELESS WorLD to the friend of any reader likely to be 
intcrested in t^e magazine. Send a postcard to Sales 
Manager, Tue WIRELESS WoRLD, Marconi House, W.C. 


\ ORSE CODE CARD, showing Alphabet, Numerals, 
Abbreviati ns, etc , ata glance. Price 2d. post free.— 
THE WinELESS Press, Lro.. Marconi House, Strand, W.C. 


NY BOOKS reviewed in the WiRELESS WORLD or 
other magazines, will be forwarded per return upon 
receipt of remittance covering cest of book and postage.— 
Тнк WIRELESS Press, Lro., Marconi House, Strand. W.C. 


ARCONI OPERATORS and ot*ers studying Wireless 

Telegraphy will find our series of Test Cards and books 
of Model Answers of considerable assistance in attaining 
proficiency. Full particulars on page xiii of this issue. 


AP OF THE WORLD, showing principal Wireless 
Stations. Price 1/8 post free. THE WiRELESS PRESS, 
LTD, Marconi House, Strand, W.C 


INAL DIGEST FOR WIRELESS STUDENTS. First 
edition, 9d. Second edition, enlarged and improved, 
embracing handbook Complete Guide to Government 
E*amipation.. Useful to Operators. 2/6 net, post free 2/7}. 
Liverpool Daily Post.—" Full directions to Candidates 
for the Government Examination.” 
The Journal of Commerce.--"Thereis much matter in the 
book which Students will find it impossible to get elsewhere.'' 
Sole publishers: WarrAsEY Sr&ciALITY Co., 11 | easowe 
Avenue, Wallasey, Cheshire. 
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THE WIRELESS WorLD—Advertisements 


SULLIVAN INSTRUMENTS 


Sullivan “ Universal” Galvanometers and Shunts for Land and Sea Use. 


SULLIVAN TELEPHONE RECEIVERS. 
Fast Speed Wheatstone Automatic Transmitters and Receivers, guaran- 
teed at 400 words per minute, and Wheatstone Apparatus generally. 
Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


WINCHESTER HOUSE, LONDON, E.C., ENGLAND. 
H. W. SULLIVAN Works: LIVERPOOL HOUSE, MIDDLESEX ST., LONDON, Е.С. 
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NORMAN, SMEE & DODWELL 


MANUFACTURFRS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


Undertake 
Supply of all 
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for Engine Rooms, Power Plant, Machine Shops,etc. 


Our Specially Refined = 
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l j . 
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A Word in Season 


Some Remarks Resulting from Observation and Correspondence. 


tinue constantly to reach us, wireless 
amateurs appear still to experience 
some “ searchings of heart” as to the sus- 
pension of their interesting and instructive 
hobby. Some even appear to be in doubt 
as to their duty with regard to wireless 
apparatus. We confess that this seems 
strange in view of the fact that “ The 
Defence of the Realm (Consolidation) Regu- 
lations, 1914,” issued as long ago as 
November 28th last, distinctly state that : 
“ No person shall, without the written 
permission of the Postmaster-General, 
buy, sell, or have in his possession or 
under his control any apparatus for the 
sending or receiving of messages by wire- 
less telegraphy, or any apparatus intended 
to be used as a component part of such 
apparatus." 

Acts of Parliament and Government 
Regulations are not always clear in their 
language ; but surely it would be impossible 
to speak more plainly. 

In view of this “plain speaking,” there 
cannot be any possible excuse for the 
retention of unsealed wireless apparatus. 
Moreover, the long list of convictions under 
the Act should surely, by this time, have 
carried conviction. Post Office Regula- 
tions, even in times of peace, make it 
necessary for the possessors of complete 
installations to procure a licence before 
putting their sets into operation; but, as we 
have seen, the Defence of the Realm Act 
goes further, and forbids the possession of 


I we may judge from letters which con- 


individual items of apparatus as well as 
complete sets. Reference to details of cases 
reported tends to show, moreover, that the 
onus proband: of showing that his inten- 
tions are innocent, rests with the person 
possessing the apparatus. This, at all 
events, has been contended by the prose- 
cutor on more than one occasion. But we 
would put the matter on a higher plane 
than that of mere self-interest. 


We take it as a truism that every English- 
man is “ heart and soul " with His Majesty's 
Government in their fixed purpose of ending, 
once and for all the attempted world 
tyranny of Prussian militarism. It follows 
that the Regulations of that Government 
must be obeyed, not grudgingly but 
cheerfully and without reserve. Of course, 
we English have been so long accustomed 
to individual freedom that submission is 
harder for us than for others used to a sterner 
régime. Does not this very fact render it 
all the more incumbent upon us to make 
the sacrifice? Every uniform that we 
see must speak eloquently to us of the 
sacrifices made by other people for their 
fatherland. Where others are prepared to 
lay down their lives, cannot we be content 
to part with our wireless instruments? It 
is foolish to write and ask questions as to 
the retention of this, that, or the other 
item of apparatus. It is the bounden duty 
of everyone possessing any component part 
of wireless machinery to advise his Local 
Authority and to submit cheeifully to 
their decision. 
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Personalities 1n the Wireless World 
DR. LUIGI LOMBARDI. 


R. RICHARD BAGOT points out 
| М that a young nation like modern 

Italy has need of men who can 
contribute in a practical manner to its social 
and economic progress, rather than of great 
artists. “ A Marconi," he says, “ has been 
of more use to Italy, and to the world, than 
a second Raffaelo or a second Michaelangelo 
could have been.” The student of electricity 
finds that he can penetrate very little dis- 
tance into the history and theory of his 
subject without coming across an important 
contribution by. an Italian physicist. If 
“ wireless " is his study, then this special 
department abounds in the names of com- 
patriots of the famous pioneer. А pro- 
minent place on this list is occupied by 
the name of Dr. Luigi Lombardi, whose 
portrait faces this page. 

Dr. Luigi Lombardi had the good fortune 
to be born in Dronero, a picturesque little 
village in the Maira Valley of the Maritime 
Alps, some 2,035 feet above sea level. He 
will be forty-eight on August 21st. His 
entry upon the career in which he has 


achieved more than usual prominence may 


be said to date from 1890, when at the age 
of twenty-three he obtained the diploma of 
civil engineer at the Royal Engineering School 
of Turin. This initial success was but the 
herald of others shortly to follow, for in the 
next year he secured the diploma in elec- 
tricity at the Industrial Museum of Turin, 
and coupled with it the academic honour 
known as the Gori-Feroni Prize. 

Zurich University was early alive to Dr. 
Lombardi’s capabilities, and before any of 
the Italian institutions were able to elect 
him to their professorates, Zurich had called 
him over the frontier to conduct electrical 
studies there. For five years Dr. Lom- 
bardi continued in Switzerland, until, in 
1897, Turin, the city of his first triumph, 
called him back as Professor of Electricity 
at their Industrial Museum. Since 1911 
Dr. Lombardi has occupied the Chair of 


Electrical Science at the Royal Polytechnic 
in Naples. 

The fruit of these appointments has not 
been “cabined” for the exclusive use of 
students in the several institutions. They 
have been widely published and form a 
series of most important contributions to 
electrical literature. Amongst them is a 
book on the Scientific Principles of Electricity 
and numerous papers on subjects of electrical 
interest. То the student of “ wireless," 
however, he can he best introduced as the 
author of a study on the employment of 
condensers for the transmission of elec- 
tricity, a study which received high recogni- 
tion in the form of the Kremer Prize of the 
Lombard Institute. 

It is well within the order of things that 
an expert on the employment of condensers 
for special purposes should himself devise 
a high-tension condenser of special design. 
This condenser has been the subject of much 
favourable criticism. 

Proof of Italy’s appreciation of Dr. 
Lombardi’s work in the cause of “ wireless " 
appears in the important tasks which have 
been delegated to him from time to time. 
At the St. Louis International Congress of 
Electricity Dr. Lombardi represented the 
Italian nation, and on many occasions by 
his election to the presidency of international 
congresses and scientific societies his merit 
has been similarly recognised. 

If there be one outstanding feature of 
modern Italy’s prominent men, it is their 
loyalty to the mother-country. Dr. Lom- 
bardi provides an excellent example. His 
interest in electricity and his faith in the 
future of “ wireless " led to an appeal that 
every facility should be given to his students 
to gain a practical as well as a theoretical 
knowledge of its possibilities. Consequently 
he has himself erected a fine station at the 
Royal Polytechnic School at Naples and 
has secured the permission of the controlling 
body to conduct a special course. 
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Conditions Affecting the Variations in 
. Strength of Wireless Signals.’ 


By Profesor E. W. MARCHANT, D.Sc. 


The following paper was read at Li 


1 on February 9th by Professor E. W. Marchant, D.Sc. He has attacked the 
covered by small- 


well-known problem presented by the fact that under certain conditions remarkable distances can be 


power radio a pera ee at other times their radius is proportionately curtailed, whilst high- 
е varia the distances over which they can transmit. After mentioning the 


ow remarka tions in 


wer stations also 
ts of the investiga- 


tions made by other scientists, and referring to the fact that the stations between which most measurements have been 
recorded are Liverpool and Ee qoa m a plns ЧЕ я ре юше another, Professor Marchant prooeeds 
his own work from the Liverpool centre. 


METHODS OF OBSERVATION. 

N order to obtain comparable measure- 
[ee of signal strength it is of import- 

ance that the aerial circuit should be of 
a definite form; preferably the aerial 
should be isolated from buildings and other 
obstructions which might interfere with the 
waves that are received from the transmitter. 
On general grounds it would seem desirable 
that an antenna of symmetrical form should 
be employed. Where these ideal conditions 
cannot be obtained absolute measurements 
are of little value, but the figures which 
show the variations obtained on an aerial 
working under less favourable conditions 
should give reliable comparisons between 
signal strengths from day to day. 

The aerial employed in connection with 
these tests was of an L shape, having a 
horizontal length of over 600 ft. and а vertical 
height above ground of 150 ft. It is run 
over land which is covered with buildings, 
and consequently the natural wave-length 
(about 1,200 metres) does not correspond 
very closely with that found by calculation 
from inductance and capacity of the wires. 

The second factor which has a great 
influence on the strength of signal received 
by an antenna is the resistance to earth. 
The earthing system used in connection 
with these tests was comparatively simple. 
The main part of it consisted of a ring of 
two 3-in. water pipes laid in the form of a 
square of about 50 ft. side. The earth-wire 
was attached to one side of these pipes, and 
they, in turn, were connected with the water- 
pipe system of the building. This arrange- 
ment was found to give very satisfactory 
results. 


The arrangement of the circuit used in 
connection with the aerial is shown in Fig. 1. 
The coupling between the aerial circuit and 
the receiving circuit varied within wide 
limits: for most of the records it was 
3°75 per cent.—1.e., this coupling was used 


Fig. 1.—Receiver Circuit. 


for the Paris signals. The coupling co- 
efficient was accurately measured in all cases, 
and, by means of calculation (of which 
particulars are given) the current received 
in the aerial circuit could be determined 
from the readings of the galvanometer in 
series with the crystal detector on the closed 
circuit. 

The resistance of the secondary circuit was 
estimated by inducing a high-frequency 
current in it by means of a buzzer. The 
natural wave-length of the aerial was deter- 
mined by exciting it inductively from a 
closed circuit coupled very loosely to it, and 
varying the natural period of the oscillating 
circuit until maximum antenna current was 
obtained. The natural frequency of this 
oscillating circuit was then found bv means 


* Abstract of a Paper read before the Institution of Electrical Engineers. 
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of a wave-meter. The decrement of the 
secondary circuits was determined by excit- 
ing them inductively from the buzzer circuit. 


Fig. 2.—Signal from Brussels showing 
* Atmospherics."" 


It is difficult to measure the earth resis- 
tance of the antenna circuit, but the deter- 
mination of the decrement of the signals 
received enables the constancy of the 
resistance of the earth to be determined to 
any required degree of accuracy.* It was 
found that the decrement did not vary very 
much from day to day, and in making 
calculations of received energy, the earth 
resistance has been assumed constant. 


MEASUREMENT OF CURRENT IN THE ÜRYSTAL 
CIRCUIT. 

The current received by the antenna was 
estimated from the current flowing through 
the crystal circuit, as mentioned above. 
As far as variations are concerned, it was 
sufficient to note the changes in the galvano- 
meter currents due to the received signals. 
The crystal combination used in nearly all 
the tests was the one known as perikon, with 
crystals of zincite and chalcopyrites. 


Signal from Clifden showing bad 
^ Atmospherics.” 
Fig. 3. 

Nore.—The Clifden record was obtained on an excep- 
tionally bad day. The result shown was quite unusual, 
and de ac arrangement for eliminating “ atmospherics” 
was used. __ 


е Assuming. that the decrement of the wave train 


emitted is constant. 


—MM 


In order to simplify the work as much as 
possible, the secondary circuit was cali- 
brated on the same wave-length as that of 
the received signal. As has been shown by 
the author and many others, the current 
flowing in the crystal circuit connected to 
any oscillating system is proportional to 
the square of the oscillating current. This 
result has been checked in connection with 
all the crystals used in the experiments. 

In series with the crystal was placed a 
high-resistance (8,000 ohms) telephone 
receiver, an ordinary Broca galvanometer 
with a period of about 9 seconds, and an 
Einthoven galvanometer with a silvered 
quartz fibre having a natural period of about 
zis second when working at normal sensie 
bility. It might have been expected that 
for long dashes the Broca galvanometer 
would have proved satisfactory and sensitive 
enough for the purpose. The actual deflec- 
tion of the instrument for a given current 
in the circuit is greater than that of the 
Einthoven, the normal sensitiveness of the 
instrument being 400 mm. per micro-ampere, 
but in practice it was found that extraneous 
causes made it almost impossible to use the 
Broca galvanometer for purposes of measure- 
ment. The greatest difficulty was met with 
in connection with the atmospheric dis- 
charges which at certain times of the year 
are liable to interfere very seriously with the 
reception of signals. Especially was this 
the case during the months of June, July, 
August and September. During many 
months in the winter the Broca galvano- 
meter was quite effective, though even under 
the most favourable atmospheric conditions 
trouble was sometimes met with from ships 
and other stations sending on much shorter 
wave-lengths. 


The number of such stations in the vicinity 
of Liverpool, it may be mentioned, prevented 
any accurate observation being made on 
the shorter wave-lengths, and it is for this 
reason that the work has been confined 
almost entirely to the wave-lengths used by 
Brussels, Paris and Clifden. The Einthoven 
galvanometer in most cases was not used in 
the way in which it is usually employed, as 
it was found that a less sensitive arrangement 
was quite effective for the currents which 
had to be measured. Under normal con- 
ditions the magnification of the image of the 
fibre was reduced by omitting the micro- 
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be given to small variations or irregularities 
in the curves. 


OBSERVATIONS ON SIGNAL STRENGTH. 

Sunset Effect—One of the earliest observa- 
tions in connection with wireless telegraphy 
was that it was possible to transmit over 
much longer distances by night than by day, 
and it has been a matter of discussion ever 
since as to what is the cause of that variation. 


R.MS. antenna current 


Fig. 4.—Paris Sunset Test, July 26, 1913: 
Paris Antenna Current, 43-45 amperes. 
Weather clear. 


scopic eye-piece, and the image of the fibre 
was, therefore, much thinner than would 
otherwise have been the case (see Fig. 3). 
For weak signals the greater magnification 
was used, Fig. 2. 

Under the latter conditions it was possible 
to obtain a sensibility of 200 mm. per 
micro-ampere with a period of about 
gis Second. The sensitiveness without the 
magnifying eye-piece was usually 25 mm. per 
micro-ampere, but owing to the smaller 
size of the image of the fibre it was possible 
to measure the deflection with almost the 
same precision as with the larger magnifica- 
tion. Examples of signals received with 
these two different arrangements are shown 
in Figs. 2 and 3. 

In connection with each test, or measure- 
ment of signal strength, a calibration of the 
crystal sensibility was made by means of the 
buzzer shown in Fig. 1. In each case the 
current flowing in this circuit was measured 
by a Duddell thermo-ammeter, and the 
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Fig. 5.—Paris Sunset Test, 
Oct. 11. Paris Antenna 
Current, 43-45 amperes. 


corresponding current in the galvanometer 
circuit observed. 

The accuracy of the measurements of 
signal strength is not closer than + 5 per 
cent., and too much attention should not 


Fig. 7. 
Special Signals emitted from Paris. 


Several observations have been made at the 
time of sunset, and the results are recorded 
in Figs. 4, 5, 6, 9, 10 and 11. The first 
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p.m. 
Fig. 6.—Paris Sunset Test, October 27. 


point which deserves notice is that the 
increase in strength of the signal does not 
occur at the time of sunset, but some time 
afterwards. This is what might have been 
expected if the state of ionisation of the 
atmosphere is the controlling factor in 
determining the signal strength. The in- 
crease in signal strength occurs at almost the 
same time as daylight ceases—i.e., at the 


Fig. 7a. 
Comparison between 
variation in signal strength at sunset at Nancy and liverpool. 


same time as the number of ions per cubic 
centimetre in the atmosphere would rapidly 
diminish. 

Observations in America appear to show 
that with places lying due east and west of 
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Fig. 8.—Curve showing Variation in Signal 
Strength, with Day and Month. 


each other there was weakening * in the 
strength of the signals while the dark-light 
band lay between the two places. This 
effect is, of course, well known in connection 
with the Transatlantic transmission. It will 
be noticed from the curves that there is little 
evidence of such an effect occurring between 
Liverpool and Paris. If this effect occurs it 
is, comparatively, very slight. It would 
seem, therefore, that the “ fog ” in the space 
covered by the dark-light band is not a very 
dense one. 

The curves show, however, that the sunset 
effect varies with the weather conditions at 
the time of sunset. On July 26th (Fig. 4) 
and October 27th (Fig. 6) the sky was clear 
and the effect, was what may be called of the 
* normal " type—t.e., there was an increase 
in strength commencing from 1 hour to 1 hour 
after sunset. On these days, however, the 
antenna current measured before sunset was 
only 40 micro-amperes. On October 27th 
the rise in strength was perceptible at 
5.35 p.m., the time of sunset being 4.38 p.m. ; 
on this day sunset occurs at the same time 


en — '——— 


* A. E. Kennelly, Proceedings of the Institute of Radio 
Engineers, loc. cit. 
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in Liverpool and Paris. In December, 1913 
and January, 1914, there was no evidence 
of a sunset effect, the signal strength at 
10.45 a.m. being the same as that at 5 p.m. 
on the shortest day, when the time of sunset 
here is 3.49 p.m., and the 6 p.m. signal is, 
therefore, over one hour after the time of 
sunset. 

In the all-night test on March 26th and 
27th the increase in strength at sunset was 
comparatively small. There was a slight 
maximum at 7.25 p.m. and another at 
10 p.m., but the greatest strength was not 
reached until 2 a.m.; the time of sunset 
was 6.34 p.m. (Greenwich mean-time). 

The observations on October 11th also 
show that there is practically no increase 
in signal strength, even one hour after sunset, 
in accordance with the observations of 
March 26th. On both these days, however, 
the day strength of the antenna current was 
50 micro-amperes, the atmosphere was damp 
and cloudy, and rain fell at intervals in 
Liverpool and on March 27th in Paris. In 
the all-night test on May 4th with Brussels 
there is also no evidence of a sunset effect, 
though there is a marked strengthening 
of the signals at about 10.30 p.m. On June 
8th, in a 24-hour test with Paris (see Fig. 11), 
when the conditions here were fine, there is 
again no increase in strength during the 
whole night, a result which confirms Mosler's 
observations for the month of June. The 
observations by Mosler* on the variation 
in the ratio of night to day strength with 
the time of year are of great interest, but 
it does not seem possible to get a definite 
ratio between night and day strength which 
will hold with any approximation to accu- 
racy for any day in any given month. As 
Mosler himself shows, and as these testa 
have also shown, the variations during a 
single night may be very large, and the 
difference in the ratio from day to day in 
any given month may also be very large. 
It is interesting to notice that the greatest 
ratio observed between night and day 
strength occurred in July, 1913. The ratio 
on July 26th was 1:8, while on July 22nd 
it was 2-4. 

A possible explanation of the observed 
phenomena may be as follows: When the 
atmospheric conditions are bad and rain 
has fallen, the transmission is good and the 

* Loc. cit. 
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Fig. 9.—March 26th, 1914, 6 p.m.—March 27th, 6. a.m. 
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effect of the removal of sunlight, which is 
one of the chief causes of ionisation in the 
atmosphere, produces little effect. Irregular 
reflections and refractions from masses of 
ionised air in the upper regions of the 
atmosphere, which cause irregular increases 
in the received antenna current, such as are 
observed in the all-night tests referred to 
later on, are prominent, because of the trans- 
parency of the lower atmospheres to the 
waves. On the other hand, when the day 
is clear the received antenna current is less 
strong during the day, and when darkness 
falls there is a considerable strengthening 
of the signals, owing to the atmosphere 
becoming more transparent to the waves as 
it becomes de-ionised after daylight has 
ceased. The reflections from masses of 
ionised air in the upper regions of the 
atmosphere are less prominent, because 
of the less transparent condition of the lower 
atmosphere after a fine day than after rain. 

One point of great interest in connection 
with these tests is that, as has already been 
mentioned, the signals sent ont on July 26th 
and October 27th from the Eiffel Tower were 
measured at Nancy by MM. E. Rothe and 
R. Clarté.* These results have been plotted 
for comparison with those obtained at liver- 
pool on July 26th (see Fig. 7a). They found 
that the increase in signal strength was very 
зп}. Here, on the other hand, it was 
very considerable, the antenna current 
received after sunset being nearly 1:5 times 
that received just before sunset. The 
difference in the time of sunset at Liverpool 
and Paris on July 26th is just over 40 minutes, 
whereas on October 27th the difference 1s 
less than one minute. 

On October 27th (see Fig. 7b) there 15 


* Loc. cit, 


some correspondence between the results 
obtained at Nancy and Liverpool, though 
there are considerably greater irregularities 
in the strength of signal measured at Nancy 
than are found here. It is difficult to see 
how these differences can be explained by 
the different orientation of Liverpool and 
Nancy in relation to Paris, and the conse- 
quent difference in the reflection and refrac- 
tion at the shadow band. The theory of 
cloud reflection, however, may easily be 
applied to explain the difference in the 
effect observed at these two places. 

If the atmospheric conditions between 
Paris and Nancy were good—i.e., if the sky 
were cloudy and rain had fallen—the signal 
strength would be good and no increase 
would be observed at sunset. If conditions 
between Paris and Liverpool were bad (from 
the signalling point of view), with a clear 
sky, the fall of darkness would give rise to 
the normal sunset effect.* 
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Fig. 10.— May 4, 1914. Brussels 24-hour Test. 


The observations by Mosler on the varia- 
tion in the ratio of night to day strength 
with time of year are of great interest, but 
it does not seem possible to get a definite 
ratio between night and day strength which 
will hold for any day in any given month. 


* An examination of the charts published by the 
Meteorological Оћсе shows that tho atmospheric condi- 
tions were vory similar in the region Paris to Nancy, and 
Paris to Liverpool, on October 27th, some rain having 
fallen, 
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The variation between one day and another 
in the same month are very great, as is 
shown by the curves for October 11th and 
October 26th. It is to be hoped that it 
may be possible to examine the sunset 
effect much more completely than has been 
possible up to the present. 

Comparison between Morning and Evening 
Signals.—Observations show that signals 
received at 5 p.m. do not show any increase 
above those at 10.40 a.m. on the shortest 
day of the year, and throughout the months 
of December and January. There is, in fact, 
throughout the year very little difference 
between the morning and evening signals, 
certainly none greater than that due to more 
or less irregular variations in the morning 
signals. The facts stated above may per- 
haps be taken as additional proof that varia- 
tion in signal strength is a phenomenon 
depending more on reflection and refraction 
from masses of ionised air, as suggested by 
Fessenden,* similar in character to the clouds 
which affect atmospheric conditions, than 
to variation in earth-surface conductivity. 
One may suggest, therefore, that, besides 
the conducting outer envelope which Heavi- 
side and Eccles have postulated, there 
exists in the upper atmosphere a cloud 
condition which affects the transmission 
of electric waves of much the same character 
as the cloud distribution with which every- 
one is familiar, and which affects the trans- 
mission of light waves. These clouds may 
consist of masses of ionised air which are 
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Since the nature of the clouds which 
affect the transmission of light waves differs 
from that. affecting the transmission of long 
electro-magnetic waves, so the distribution of 
these masses must be different in the two 
cases. From the fact that the signals 
observed in the day are less variable than 
those received at night, it is evident that this 
“ electromagnetic atmosphere ” is prevented 
from producing much effect during the day- 
time; it cannot, in other words, produce 
much effect until the de-ionisation of the 
lower atmosphere by the withdrawal of 
sunlight makes it sufficiently transparent 
to enable the waves to pass through it and 
reach the cloud masses which reflect them. 

In Fig. 10 signal strength or (antenna 
current)* is plotted and a record of the 
weather conditions at the two places is 
given for comparison. It. was noted in 
these tests, which were described at Bir- 
mingham,* that there was a marked fall 
in signal strength when heavy rain fell in 
Paris, and it was suggested in the dis- 
cussion of this Paper that this was due to 
defective insulation in the Paris aerial. 
Possibly this may be & true explanation 
of this phenomenon, but, as has already been 
mentioned, the constancy of the antenna 
current in Paris does not support this view. 

It seems quite conceivable that, even 
with a highly insulated aerial, rain should 
carry away some of the charge that would 
otherwise accumulate on it—4e., that the 
aerial would become less well insulated 
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Fig. 11.—Paris, June 8, 1914. Midnight to 6 p.m. Paris Antenna Current, 43-45 amperes. 


transparent to light, but which absorb 
or reflect the long waves used in wireless 


telegraphy. 


although the insulators themselves were 
quite sound. The results obtained are not 
conclusive on this point, as on several other 


* Nature, Vol. LXXVI., p. 444, 1907. 


* British Association Report, loc, cit, 
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days in the year when it was raining in 
Paris the signal received was of full strength. 

Speaking generally, one may say that the 
best conditions for wireless signalling are 
cloudy skies, except, of course, when there 
are strong atmospherical discharges in the 
clouds which make signal reading difficult.* 
Records show that bright sunshine is not 
satisfactory for transmission, and this is 
borne out by the observations of operators, 
who have stated that during a spell of very 
sunny weather their range appears to be 
very much restricted (this may possibly 
be due to large earth resistance). 

The records obtained from Brussels show 
much greater differences in signal strength 
from day to day ; but as the station is in an 
experimental stage it is hardly possible to 
base accurate comparisons upon them. 

Variation in Signal Strength during the 
Night.— Looking now at the all-night records, 
Figs. 9, 10 and 11, it is remarkable that there 
appears to have been on the nights of March 
26th and 27th and of May 4th a very con- 
siderable increase in strength after rain. 
On the record for March 26th there is a 
decided minimum at midnight, there being 
an actual diminution in the strength of the 
night signal as compared with the day. 
This minimum, however, corresponds with 
heavy rain in Paris; it is possible that the 
minimum, may have been due to defective 
insulation of the Paris aerial. This is not 
likely for the reasons just given. At mid- 
night, for example, the antenna current 
used for the three long dashes sent out 
was 44, 45, 45 amperes. The sending 
antenna current when the sky was clear, 
say at 7.20 p.m., was 44, 45, 44 amperes. 
Two hours after the rain had ceased the 
antenna current received rose from 52 to 
68 micro-amperes. The same thing occurred 
in an all-night test which was made in 
connection with the Goldschmidt stations at 
Brussels. In that case the antenna current 
received at 10.35 p.m. suddenly increased to 
5-5 micro-amperes, about twice what it 
had been at 8.30 p.m.; at 10.45 p.m. it had 
fallen, and then diminished still further, 
until at midnight and 2.30 a.m. it was only 
3:9 micro-amperes, falling to normal day 
strength (about 3 micro-amperes) just after 
sunrise at 4.33 a.m. In this case, also, there 
was heavy rain just before 10 p.m., and this 
would correspond with the same atmospheric 


* As has been noted by many observers, however, strong 
atmospherics often coincide with strong signals. 
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condition as occurred during the Paris 
all-night test. 

It would seem from these results, there- 
fore, that one of the causes of chauge in 
signal strength at night is rain. After the 
fall of rain the atmosphere becomes more 
transparent for the electric waves, and allows 
the reflections already referred to, which 
cause an increase in the strength of signals 
to become more marked ; that this is possible 
is evident from the fact that a fall of rain 
must tend to de-ionise the air and carry 
down the charged nuclei on which rain- 
drops form, and which make the air con- 
ducting and therefore absorbent. 

It is interesting to notice that in the plates 
giving records of the signals taken during 
the all-night run from Paris there is a very 
considerable variation in the strength of the 
signal during a 10-seconds’ dash. At first 
sight it might appear that the explanation of 
this is that the sparking was irregular; but 
if these records are compared with those 
obtained with similar dashes sent out 
during the daytime it is noticeable that the 
variation in strength is much greater at 
night—34.e., there will be during one second 
of the dash an increase in signal strength 
amounting to as much as 10 to 15 per cent. 
of the mormal value. The increase in 
strength may decrease or increase as the 
sparking continues. 

These variations only emphasise the fact 
that changes in signal strength during the 
night are due to some rapidly fluctuating 
influence such as might be expected to arise 
from the variation in form or composition 
of a reflecting mass of vapour. 

Monthly Variations.—The day strength 
of the signals varies within comparatively 
narrow limits, but the average strength of the 
signals during June and July is noticeably 
less than that during December and January. 
This is not in accordance with the results 
obtained by Mosler, and it is possible that 
the difference in the figures may be due 
to the fact that the transmission in this case 
is partly over sea. 

The variations in strength of signal from 
day to day are comparatively slight, but 
they are noticeably greater for March and 
July than they are for December and 
January. 

The Paper concludes with two appendixes 
dealing with the estimation of antenna 
current and the current in the buzzer 
circuit. 


* 
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Practical Hints for Amateurs. 


RADIO-PHOTOGRAPHY—IIL 
By MARCUS J. MARTIN. 

In this, and tn preceding articles, the 
author explains as simply as possible the 
various systems that have been devised for 
radio-photography, i.e., transmitting photo- 
graphs, drawings, etc., from one place to 
another without the алд of artificial conductors. 


* * x 


S the reader will have gathered fro 
A: perusal of Article 2, the image of 

the prepared print consists of a num- 
ber of bands of insulating material (each 
band varying in width according to the 
density of the photograph at any point, from 
which it is prepared) attached to a metal 
base so that each band of insulating material 
is separated by a band of conducting 
material. It is, of course, obvious that the 
lines on the print cannot be wider apart, 
centre to centre, than the lines of the screen 
used in preparing it. A good screen to use is 
one having 50 lines to the inch, but the be- 
ginner is advised to use one a little coarser— 
say, 35 to the inch. To use a screen having 
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Fig. 9. 


50 or more lines to the inch, the transmitting 
apparatus (as will be evident later on) will 
require to be very nearly perfect. 

In the present article it 1s proposed to deal 
with the apparatus used in transmitting the 
prepared photograph to the receiving station. 
The diagram, Fig. 9, gives the connections 
for a syntonic transmitting station. A is the 
aerial, T the inductance, E earth, L hot wire 
ammeter. The closed oscillatory circuit con- 
sists of an inductance, F, spark gap, G, and 
block condenser, С. H is a spark coil for 
supplying the energy, the secondary, J, 
being connected to the spark gap. А mer- 
cury break, N, and a battery, B, is placed in 
the primary circuit of the coil. The Morse 
key, K, is for completing the battery circuit 
for signalling purposes. When the key, K, is 
depressed, the battery circuit is completed 
and a spark passes between the balls of the 
spark gap, G, producing oscillations in the 
closed circuit, which are transposed to the 
aerial circuit by induction. For signalling 
purposes it is only necessary for the operator, 
by means of the key K, to send out a long or 
short train of waves in some prearranged 
order, to enable the operator at the receiving 
station to understand the message that 18 
being transmitted. 

If a photograph could be prepared in such 
@ manner that it would serve the purpose of 
the key K, and could so arrange matters that 
а minute portion of the photograph could be 
transmitted separately but in succession, 
and that each portion of the photograph hav- 
ing the same density could be given the same 
signal, then it would only be necessary to 
have apparatus at the receiving station 
capable of arranging the signals in proper 
sequence (each signal recorded being the same 
size and having the same density as the 
transmitted portion of the photograph) in 
order to receive a facsimile of the picture 
transmitted. 

Before proceeding further it will perhaps 
be as well to make an experiment. If we 
take one of the metal prints or, more simple, 
draw a sketch in insulating ink upon a sheet 
of metal, A, Fig. 10, and connect the battery 
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B and the galvanometer D as shown, we shall 
find, on drawing the free end of the wire 
across the metal plate, that all the time the 
wire is in contact with the lines of insulating 
material the needle of the galvanometer will 
remain at zero, but when it is in contact with 
the metal plate the needle is deflected. From 
this experiment it will be seen that we have 
in our metal line print, which consists of 
alternate bands of insulating and conducting 
material, a method by which an electric 
circuit can be very easily made and broken. 
It is, of course, necessary to have some 
arrangement whereby the whole of the sur- 
face of the metal print is utilised for this 
purpose to the best advantage. 


Fig. 11. 


One type of transmitting machine used for 
this purpose is represented by the diagram 
Fig. 11. The cylinder A is fastened to the 
steel shaft B, which runs in the two bearings, 
D and D', the bearing D' having an 
internal thread corresponding with that on 
the shaft. The stylus in this class of machine 
is a fixture, the cylinder being given a lateral 
_ as well as a revolving movement. Ав it is 

impossible to use a rigid drive, a flexible 


coupling, F, is employed between the shaft 
B and the motor. 

Another type of machine is shown in 
Fig. 12. The drum in this case is stationary, 
the table, T, moving laterally by reason of 
the screwed shaft and half-nut, F. The 
table, shown separate in Fig. 13, carries a 
stiff brass spring, A, to which is attached a 
holder, B, made to take a hardened steel 
point. The holder is provided with a set 
screw, P, for securing the steel point, Z. 
The spring and needle are insulated from the 
rest of the machine as shown in the drawing. 


Ghonite 
Fig. 13. 


In working, the metal print is wrapped 
tightly round the cylinder of the machine, 
the glue image being, of course, uppermost. 
To fasten the print a little seccotine should 
be applied to one edge and the joint carefully 
smoothed down with the fingers. If there 
is any tendency on the part of the print to 
slip round on the drum a couple of small 
spring clips placed over the end of the drum 
will act as a preventive. It is necessary 
to place the print upon the drum in such a 


Fig. 14. 


manner that the stylus draws away from the 
edge of the lap, and not towards it. The 
metal prints should be of such a size that 
when placed round the drum of the machine 
а lap of about ,3, of an inch is allowed. 

The steel point Z (ordinary gramophone 
needles may be used and will be found to 
answer the purpose admirably) is made to 
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press lightly upon the metal print, and while 
the pressure should be sufficient to make good 
electrical contact, it should not be sufficient 
to cause the needle to scratch the surface 
of the foil. The pressure is regulated by 
means of the milled nut H. The electrical 
connections are shown in Fig. 14. One wire 
from the battery M is taken to the terminal 
T, and the other wires from M and F lead to 
the relay R. The current flows from the 
battery M, through the spring Y, through the 
drum and metal print, the stylus Z, spring 
A, down to the relay R, and from R back to 
the battery M. As the drum carrying the 
single line half-tone print is revolved, the 
stylus, by reason of the lateral movement 
given to the table or cylinder as the case may 
be, will trace a spiral path over the entire 
surface of the print. As the stylus traces 
over a conducting strip, the circuit is com- 
pleted, and the tongue of the relay R is 
attracted, making contact with the stop 8. 
On passing over a strip of insulation the 
circuit is broken, and the tongue of the relay 
R returns to its normal position. 

As already stated, the conducting and 
insulating bands on the print vary in width 
according to the density of the photograph 
from which it is prepared, so that the length 


l5. 


of time that the tongue of the relay R is 
held against the stop S is in proportion to the 
width of the conducting strip which is pass- 
ing under the stylus at any instant. The 
function of the transmitter 1s, therefore, to 
send to the relay R an intermittent current 
of varying duration. 

The two photographs, Figs. 15 and 15a, 
are of a machine designed and used by the 
writer in his experiments. In this machine 
the drum is 3:5 inches long and 1°5 inches 
in diameter. The lead screw has 30 threads 
to the inch, and the reduction between it 
and the drum is 3 : 1, so that the table has 
a lateral movement of ~; inch per revolution 
of the drum. 

From the brief description of the various 
types of machines that have been given it 
will be apparent that in the design of the 
machine proper there is nothing very com- 
plicated, although the addition of the 
driving and synchronising apparatus com- 
plicates matters rather considerably. The 
questions of driving and synchronising the 
machines at the two stations will be fully 
dealt with in a subsequent article. 

Although the design of the machines is 
fairly simple, great attention must be paid, 


both to accuracy of construction and 
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accuracy of working, and this applies not 
only to the machines (whether for transmit- 
ting or receiving), but to all the various 
pieces of apparatus that are used. Тоо much 
care cannot be bestowed upon this point, as, 
in the wireless transmission of photographs, 
there is a large number of instruments all 
requiring careful adjustment, and which 
have to work together in perfect unison at a 
high speed. 

The machine shown in Figs. 15 and 15a 


was designed and constructed by the writer 


solely for experimental work,* the machines 
intended for commercial purposes having 
undergone great changes in design, the 
improvements being the outcome of a great 
deal of experimental work. It will be 
noticed in the description given in Article 2 
of the method of preparing the metal prints 
that a 5-in. by 4-in. camera was recom- 
mended, while the machine Fig. 15 is 
designed to take a print procured from a 
quarter-plate negative. This size of drum 
was adopted for several reasons, and, 
although it will be found quite large enough 
for general experimental work, the writer 
has come to the conclusion that for practical 
commercial work a drum to take a print 
5 in. by 4 in. will give better results. 

In making a negative of a picture that is 
required for reproduction purposes, the line 
screen in the camera is replaced by a “ cross 


i “н is hoped that a few of these experimental machines will 
shortly be placed on the market. 
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screen "—4[4.e., two single-line screens placed 
with their lines at an angle of 90° to one 
another, and this breaks the image up into 
squares instead of lines. By looking at any 
ordinary newspaper or book illustration 
through a powerful magnifying glass the 
effects of a cross screen will readily be 
seen. 


With a cross screen a certain amount of 
detail is necessarily lost, but with a single 
line screen the amount lost is much greater. 
If there is any very small detail in the pic- 
ture most of this would be lost with a coarse 
screen, hence the necessity of employing as 
fine a line screen as practicable to get as 
much detail in as possible. It is mainly on 
this account that a 5-in. by 4-in. print is 
recommended, as if fairly bold quine are 
used for copying the small detail (this is, of 
course, a very vague and indefinable term) 
will not be too fine, and the time required for 
transmitting is reasonable. For obvious 
reasons it is a great advantage to put the 
metal print under pressure to cause the glue 
image to sink into the soft metal base and 
leave a perfectly flat and smooth surface. 
It is essential that the bands on the print 
lie along the axis of the cylinder, so that the 
stylus traces its path across them and not 
with them. 


We have now a transmitter that is capable 
of taking the place of the key K, Fig. 9, and 
the diagram Fig. 16 gives the connections for 
the complete transmitter. A is the aerial, 
E earth, T inductance, L ammeter. The 
closed oscillatory circuit consists of a spark 
gap G, inductance F, and a condenser C. 
The secondary J of the coil H is connected 
to the spark gap and the primary, P, is in 
circuit with the mercury break N, the 
battery B and the local contacts of the 
relay R. The action is as follows. When 
contact is made between the stylus Z and the 
drum V, by means of the conducting bands 
on the line print, the circuit of the relay R 
and the battery Mis completed. The closing 
of the local circuit of the relay R actuates the 
second relay R', allowing the primary 
circuit of the coil H to be closed. As soon 
as the primary circuit of the coil is com- 
pleted sparks pass between the electrodes of 
the spark gap G, causing waves to radiate 
from the aerial. The duration of the wave- 
trains radiated depends upon the duration 
of contact made by the relays R and Е’, and 
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this in turn depends upon the width of the 
conducting strip passing under the stylus. 
The battery M should be about 4 volts and 
the battery D about 2 volts. The two-way 
switch X is connected up so that the relay К! 
can be thrown out, and the key K switched 
in for ordinary signalling purposes. If any 
sparking takes place at the point of the 
stylus, а small condenser C! (about 1 micro- 
farad capacity)should be connected as shown. 
In the present instance the condenser should 
be used more as a preventive than as a cure, 
as in all probability the voltage from M will 
not be sufficient to cause destructive (if any) 
sparking, but, as most wireless workers 
know, anything in the nature of a spark 
occurring in the neighbourhood of a detector 
(this, of course, only applies when the 
receiving apparatus is placed in close 
proximity to the transmitter) is liable to 
destroy the adjustment. 

In transmitting over ordinary conductors, 
where the initial voltage is fairly high and 
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the self induction of the circuit very great, 
the use of the condenser will be found to be 
absolutely essential. It has also been noted 
that the angle which the stylus presents to 
the drum has & marked effect upon the 
sparking, an angle of about 60° being found 
to give very good results. 

If the size of the single-line print. used is 
5 in. by 4 in. and a screen having 50 lines 
to the inch is used for preparing it, the 
stylus will have to make 250 contacts during 
one revolution of the drum. Assuming the 
drum to make one revolution in 3 seconds, 
then the time taken to transmit the complete 
photograph can be found from the equation, 
T = w x tx s, where w is the width of 
the print, ¢ the travel of the stylus during 
one revolution of the drum, and s the time 
required for one revolution of the drum. 
In the present instance this will be 
T =4 x 90 x 3 = 1,080 seconds = 18 
minutes. The number of contacts made by 
the stylus per minute is 5,000. 
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Aerials and their Radiation 


Waveforms. 


XI. 


By H. M. DOWSETT. 


The Bellini-Tosi Aerial and the 
Heaviside Layer. 


HE free radiation from the top of 
| the Bellini-Tosi Aerial—X in the 
diagram*—is of some importance, 

and deserves further consideration. 

The tendency is to reduce it to a negligible 
amount by bringing the free ends of the 
aerial close together, but it is always there. 
Its maximum intensity is in the plane of the 
aerial. Itincreasesin volume but diminishes 
somewhat in intensity if the ends of the 
aerial are opened out. If the conductivity of 
the earth below the aerial falls off due, say, 
to dry weather—it will be increased both in 
volume and intensity by a certain proportion 
of the field lost by the earth. 

Now, as long as space above the aerial 1s 
free from ions this radiation will persist, 
growing constantly weaker in intensity as it 
expands, but it will still remain in evidence. 

But let it enter a rain cloud, R, or an 
ionised belt of atmosphere. What will 
happen toit? Will it be reflected and sent 
earthwards again, or will it be absorbed and 
dissipated ? In this case there need be no 
doubt as to the answer. An ionic current 
will pass along the strain lines and the 
radiation will be more or less dissipated, its 
final disappearance naturally depending on 
the intensity and depth of the conducting 
layer. 

But a still more important operation will 
be taking place at the saine time. The same 
ionic current will be tending to short circuit 
at their antinodes the two electric strain 
waves travelling along the earth and sent 
off from the sides of the aerial. This means 
that signals at a station receiving from this 
aerial will partially or wholly fail, depending 
on the atmospheric conditions prevailing. 

The operation which is likely to take place 


is illustrated in the accompanying diagram. 


* Sce also WIRELESS WORLD, February, 1915, page 701. 


At any phase of the radiation sent off from 
the aerial before it reaches the cloud, draw 
in the mid-section lines U,S, and U,S,. 
Then find the normals to these lines which 
cut the extreme limits of the cloud. These 
normals are shown at r,T, and r,T, respec- 
tively. Then if R is a sufficiently. good 
conductor, all that part of the radiation 
having the mid-section T,U, and T,U,— 
the unshaded part—will be absorbed and 
dissipated, leaving the shaded part, T,S, and 
T,S,, to continue its expansion. 

The possibility of wave reflection has not 
to be considered, as r is at opposite potential 
to r, and—provided the medium is con- 
ductive enough—there must in consequence 
result a current between them. 

Thus the radiation from an open top 
Bellini-Tosi Aerial 1s affected both by varia- 


tion in the earth below and in the atmosphere 


above, and to a greater extent than any 
aerial yet considered in these articles. 

If its varable performance is an argument 
against its practical use,* the same quality 
should recommend it for experimental 
investigations. As an instrument for deter- 
mining the electrical condition of the upper 
atmosphere it appears to be remarkably 
suitable. A specially designed, good con- 
ducting earth, extending in all directions 
for a sufficient. distance from the centre of 
the aerial, could render the reaction between 
aerial and earth as constant as possible, so 
that any variation in signal strength observed 
might be almost entirely credited to atmo- 
spheric electrical conditions, principally in 
the region immediately above the aerial. 

At the first meeting of the Internationa 
Commission on Wireless Telegraphy held 
at Brussels on October 13th, 1913, Mr. 
Duddell recommended that a form of Lodge 


* This, of course, is only one of many pointa which 
would have to be considered. Ite efficiency as а radiator 
in the plane of the aerial—which is of paramount import- 
ance—appears from the Bellini-Tosi tests to be very good. 
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Aerial should be used for certain of the 
Commission’s investigations, as a radiator 
of signals which might be expected to give 
as near as possible constant results. If an 
open top Bellini-Tosi Aerial were used in 
conjunction with it, the strength of its 
transmission would act as a gauge of local 
atmospheric conditions to which the Lodge 
Aerial would be far less subject, and the 
comparison would materially assist in separa- 
ting out the accumulated effects which make 
themselves felt at every receiving station. 

On one interesting point connected with 
the theory of transmission it can even now 
give us information. 

Dr. Eccles has stated* that wireless 
telegraphy affords us almost the only 
evidence we have of the existence of a 
permanently conducting layer in the upper 
atmosphere. 

But, as far as the writer is aware, this 
evidence is only valid if certain theories as 
to the propagation of electro-magnetic 


radiation round the bend of the earth which 


involve reflection are also valid. 

These theories, however plausible they 
may appear, have not yet been proved, and 
at the present day cannot be said to be 
universally accepted. Some further material 


761 


effect of a conducting cloud above such an 
aerial applies equally well to any conducting 
belt at a higher elevation in space, the only 
difference being that the actual length of 
path to be taken by the discharging ionic 
current would be greater; but this should 
be countered by the greater conductivity of 
a less dense atmosphere. 

Then if a continuous conducting layer 
exists of an intensity sufficient to reflect 
electro-magnetic radiation, we should expect 
it to set a definite limit to the transmission of 
signals by an open top Bellini-Tost Aerial ; 
for it would only be a question of time and 
distance before all the essential part of the 
remaining radiation Y,Y, will have expanded 
into the conducting belt and been dissipated. 

Good transmission by day and night is 
said to have taken place between Dieppe and 
Barfleur—a distance of 106 miles. Then 
it is safe to sav, that, on the occasion of these 
tests and in the neighbourhood of these 
stations, no continuous conducting layer as 
already described could have been within an 
elevation of 106 miles abeve the earth. 

And we have further evidence :— 

A Bellini-Tosi installation was erected at 
Boulogne in 1910, and transmitted at night 
to Marseilles and to Algiers. 


evidence, one way or the other, would be of 
the greatest value; and this the writer 
believes can be provided by the radiation 
from an open top Bellini-Tosi Aerial. 

What has already been said as to the 


* British Association, Sydney, 1914. 


The writer has been informed by Dr. 
Bellini* that the strength of signals varied 
much, but they were generally clear—tlie 
power used was only 500 watts—and signals 


* See also Bulletin de la Société Internationale des 
Electriciens, No. 93, March, 1910. 


762 


from an ordinary earthed aerial, which at a 
distance of a few miles from Boulogne were 
normally weaker than from the directed aerial, 
showed the same relative weakness at Algiers. 

What conclusion can we come to ? 

The distance from Boulogne to Algiers is 
995 miles. If a Heaviside Layer existed 
within that distance above the earth—even 
if 16 were so high up as not to wipe out 
entirely the Bellini-Tosi radiation—its effect 
would be to weaken it, and at the same time 
—if we accept present theory—to strengthen 
the radiation from the ordinary earthed 
aerial, 80 that the relative strengths at 
Algiers should be the reverse of the relative 
strengths at short distance. No such effect 
has been noticed. 

What evidence from wireless telegraphy 
have we that there is a continuous con- 
ducting layer of great intensity in the upper 
atmosphere ? 


NOTES FROM NEW ZEALAND. 


The December 21st issue of The Katipo, 


the official organ of the New Zealand 
P. and T. Officers’ Association, came recently 
to hand, and contains much interesting 
matter. In the account of the Emden 
capture, which figures in this number, we 
read: “ Now that the details are dribbling 
through, our service can throw its chest out 
in very aggressive style." The narrative 
goes on to describe the good work done by 


Sapper W. C. Falconer, of the Eltham Staff, 


who was the first to pick up the messages 
from Cocos Island on November 9th. It 
would appear that the Emden tried to block 
the message by continuous interruption, 
but by altering the tune of his receiver the 
operator continued to read the Cocos Island 
message, and duly reported it to the Naval 
Transport Officer. The result we all know, 
the Sydney went in hot pursuit of the 
Emden and destroyed her. This stirring 
story our contemporary ends with the 
words, “ All honour to Sapper Falconer for 
a fine piece of work for the Empire.” A 
further page of the same issue contains some 
amusing examples of reporting under Censor 
difficulties in war time. We are edified by 
the information that certain gentlemen are 
“acting as wireless operators on the i 
the ——, and the ——, respectively." Talk 
about anonymous heroes!—the wirele73 
telegraphic service is full of them just now! 
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AN ELECTROLYTIC DETECTOR 
By R. DE BLONAY. 


Tus detector is based on the principle 
of the Taulergne detector, and 
is very sensitive. 

Take a glass tube about 
2 cms. long and 2 mm. diameter, 
drawn out at one end. 

Fix а platinum 
wire,4, cm. diameter 
in the drawn-out 
end, and projecting 
about 5 mm. 

Take a screw pro- 
vided with a nut, 

which works up and down it. At the end of 
the thread the screw is turned down to a small 
spindle, which exactly fits the glass tube ; 
put some mercury in the tube to make con- 
tact between the screw and platinum wire, 
and fix the two together with shellac. This 
completes the positive electrode, which 
should then be fixed into an india-rubber 
or ordinary cork. 
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The positive electrode is put into a glass 
tube of a little larger diameter, which con- 
tains some sulphuric acid (10 per cent. 
solution) and the negative electrode of lead. 

Once the point has been adjusted, the 
capillary effect will maintain the level for 
quite a long time. A bottle makes a very 
good support. 
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The Heaviside Layer 


Some Correspondence on a Fascinating Subject 


UR esteemed contemporary the 
(s has recently been pub- 

lishing some interesting correspond- 
ence on the subject of the Heaviside Layer, 
and in view of the fact that Mr. Dowsett is 
dealing with the subject in this issue (vide 
“ Aerials and their Radiation Wave-forms," 
page 760) we venture to “ lift” their letters, 
and shall be pleased to receive further 
communications on the subject from corre- 
spondents whose attention has been directed 
to the problem. 

Mr. W. Н. F. Murdoch “set the ball 
roling" in the issue of January 15th, in 
which he stated that, “ generally speaking, 
this ‘layer’ in the upper atmosphere is 
supposed to account for long-distance wire- 
less telegraphy at night time, when the 
lower atmosphere is clear of ionic clouds. 
It is assumed that reflection occurs, and so 
the wave gets round the bend of the earth. 
Further, it is hinted at least that the layer 
probably coincides in height with the region 
in which auroral displays occur. It must 
consequently be at a great height, between 
200 and 300 miles. 

“ Assuming the existence of this layer, are 
we also to assume that it exerts selective 
reflection on electric waves ? For instance, 
we receive from the sunlight waves (which 
are very short) and heat waves (which are 
relatively long), and it is not clear why these 
are not reflected off by the layer on its upper 
surface. Again, are we to suppose if ' wire- 
less ’ waves were of approximately the same 
wave-length as light waves that they would 
be reflected, or would they pass through as 
light waves certainly do? The matter does 
not seem clear, since apparently at night 
time all wave-lengths in wireless work 
appear to be equally effective (vide Eccles, 
Proc. R.S. (A.), vol. Ixxxvii, 1912, ‘ On the 
Diurnal Variations of the Electric Waves 
occurring in Nature, and on the Propagation 
of Electric Waves round the Bend of 
the Earth.' On p. 95 he states: ' As for 
the night signals, both long and short 


waves are propagated ... through the 
lower and middle atmosphere to great 
heights, and reflected at the Heaviside Layer, 
and then they descend to earth again. . .’) 
The fact that the origin of ‘strays’ or 
natural electric waves is doubtful (whether 
terrestrial or extra-terrestrial) seems to 
admit the possibility of their passing 
through the layer from the outside. Is 
the layer, then, only active on one side 
(that nearest the earth), or does it exert 
some kind of selective reflection ? " 

Dr. Eccles replied in the Electrician of 
January 22nd that “ Heaviside pointed out 
more than ten years ago the possibility that 
a conducting layer in the upper atmosphere 
might co-operate with the surface of the 
sea to guide long electric waves round 
appreciable arcs of the globe. It is known 
that ionised rarefied gases may be given an 
electrical conductivity as great as that of 
sea water, and thus it is reasonable to assume 
that a layer of such gas may, like water, 
be a good reflector of telegraphic waves, 
and yet very transparent to light and heat 
waves. It should be noted that the ‘ short’ 
waves of radio-telegraphy are about twenty 
million times as long as the longest known 
heat waves. In 1911 (says Dr. Eccles) I 
came across the (merely mathematical) 
result that when the length of electric waves 
is large compared with the free paths of the 
ions, they travel faster in an ionised rare 
gas than in the same gas not ionised. This 
introduces the possibility of the phenomenon 
of ‘ total internal reflection’ of telegraphic 
waves at the under surface of a sharply 
marked Heaviside Layer. This in turn 
leads to the theorem that waves of all 
lengths should be obliquely reflected with 
equal ease—t.e. that reflection is not selec- 
tive. This seems to be confirmed in a 
broad way by actual experience of night 
signalling. Further, in all cases of trans- 
mission across the boundary between two 
media in which the wave velocities are 
different, it is easier in general for the 
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waves to traverse the boundary in one 
direction than the other; in other words, 
reflection is more complete on one side than 
the other at corresponding angles of inci- 
dence. We may therefore suppose that 
electric waves of the lengths common in 
radio-telegraphy will travel inwards more 
easily than outwards. There is very little 
evidence other than that obtained by radio- 
telegraphy at night of the existence of a 
permanently ionised upper layer. Aurore, 
which have been observed as low as 40 km., 
show that the upper air is strongly ionised 
on occasion; and Prof. Schuster’s explana- 
tion of certain variations of the magnetic 
elements demands considerable conductivity 
in the upper atmosphere." 

Mr. W. H. F. Murdoch replied by thanking 
Dr. Eccles for his lucid reply, and continued : 
“ I notice now that the Heaviside Layer has 
the properties of Kelvin's, ‘ wiggler,’ and 
perfect reflecting power for ‘ wireless’ 
waves. Let us consider this for a moment. 
During the day the lower atmosphere is 
full of ions generated by ultra-violet light. 
These ions only refract, they do not form 
Heaviside layers in the lower atmosphere ; 
at sunset they disappear as rapidly as they 
came at sunrise. All the time during the 
day the Heaviside layer is in existence, and 
the ‘ions’ composing it (which are pre- 
sumably due to ultra-violet light also) do 
not disintegrate or disappear at night. The 
layer only reflects. It is difficult to under- 
stand why one set of ions should have 
properties so different from the other set. 
It is shown in physical treatises that the 
time taken for the number of ions in a gas 
to fall to half their value is 

T —l/n,a 

(a is independent of pressure), and for air 
containing dust the time is more rapid than 
for dust-free air. A free ion lasts for a time 
l/an, and even in the upper strata its life 
cannot differ greatly from that found by 
experiments. If there is a Heaviside layer, 
there must be some source of ionisation other 
than ultra-violet light.” 

In the following issue Mr. J. E. Taylor 
said: “It seems necessary to question 
seriously the exaggerated notions which 
have got afloat in regard to the conductivity 
of the rarefied upper regions of the atmo- 
sphere and its influence on transmission of 
wireless signals. The argument commonly 
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used implies that a conductivity at least 
comparable with that of sea water is involved. 
Where is the authority for such a statement ? 
So far as I am able to find, such conduc- 
tivity has only been observed when the 
degree of ionisation is that associated with 
a comparatively high degree of luminosity, 
due to the application of large electrical 
stresses and a constant state of vigorous 
electrical action in a rarefied gas. It is open 
to very serious doubt whether anything 
remotely approaching such conductivity can 
exist in the earth's atmosphere under normal 
conditions." 


WAR NOTES. 


(By Our Irresponsible Expert.) 


We don’t mind the Germans telling 
wireless lies. It Hertz them more than it 
does us. 

* * * 
HORRIBLE WARNING TO AMATEURS. 


It is rumoured that under the Defence of 
the Realm Act an old gentleman on the 
Kast Coast has been sentenced for having a 
hole in his garden into which a mast could 
be put for the purpose of carrying an 
aerial 

* * * 

This reminds us of how careful we must 
be. If you see a strange man on a cliff 
rhythmically stroking a cat’s back in the 
wrong direction shoot him at sight. He's 
probably signalling by the sparks. 

* * * 


However hard we try to catch spies, it 
doesn't seem to McKenna difference. 
* * * 
Explanation of the preceding joke, two- 
pence, post free. 
* * * 
Love's Labour Lost : Listening for signals 
with the Magnetic Detector stopped. 
* * * 


German official circles are reported to 
be in a high state of indignation. They 
state they have undoubted proof that the 
English are using girls as wireless operators. 
No fewer than three spies report that they 
heard an operator state that his Maggy 
wouldn't work properly. 

* * * 

After the war Germany will have to use 

the Remorse Code. 
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The illustration above is reproduced from а drawing by Mr. Horace Dewis, of the “ Sphere," 
and shows a section of the wireless cabin on one of the monster craft. 
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The Falkland 


Toe WIRELESS WORLD 


Islands Naval 


Engagement 
By W. D. Lacey 


T may be of interest to your readers to 

learn of the uses wireless telegraphy has 

been put to in far distant “ Outposts of 
Empire” during the present war. The 
station in the Falkland Islands, since war 
was declared, has dealt with many thousands 
of words over distances exceeding 1,000 
miles. As communication with the main- 
land is wholly night work, and atmospheric 
conditions usually troublesome it speaks 
volumes for the efficiency of the station. 
A description of the station and plant 
will be found in our May, 1914, number. 
On many nights over 1,500 words have 
been received, some messages exceeding 
700 words in length, code and cypher. The 
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Falkland Island Irregular Horse. 
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outgoing traffic has not been so heavy, but 
over 1,000 words have been dealt with in a 
single night. Apart from the wireless work 
we (Lacey and Ball), both have found time to 
enlist in the Falkland Islands Defence Force 
as a military hobby—well, just in case. An 
armed guard is stationed here, and the station 
has taken on a military aspect with sentries 
posted at the approaches, one of whom is 
detailed to keep watch seaward. The power 
house has the appearance of an armoury, 
and a troop of horses is stationed here for 
patrol duties. The photograph shows a 
party of mounted volunteers at drill. Other 
outposts are stationed at points of vantage 


around the coast. The Germans were well 
aware of the utility of the station, as a 
determined attempt was made to destroy 
it on December 8th. This day must have 
been especially set apart by the meteoro- 
logical deity (?) in charge of Falkland 
Islands weather, for contrary to our 
usual leaden skies and high winds, the day 
was perfect. Scarcely a ripple on the sea 
and a clear-cut horizon were both helpful 
factors to our outposts in sighting the 
enemy, and to our ships in the engagement 
which followed. At 7.30 a.m. smoke was 
sighted to the southward, which materialised 
into two enemy cruisers, and Jater the smoke 
of three others was seen. The first two— 
Gneisenau and Nurnberg—headed straight 
for the station, until they were about 4 miles 
off, when they presented their broadsides to 
us, and trained their guns on the power 
house. Their movements were clearly visible 
through glasses. Orders were given ‘to 
abandon the station (not from the Germans, 
but from our Governor), which we did, 
retiring about 250 yards west, taking shelter 
behind rocks and having a clear view of the 
proceedings. As soon as we were clear the 
guard-ship in Stanley Harbour “let go” 
two 12-inch shells at the foremost German 
cruiser, and considering the enemy were not 
visible from the harbour the shooting was 
admirable. The shells fell one just forrard, 
and one just aft of the Gnewenau. The next 
two were better, one hit the water right 
abeam of the Gneisenau, ricocheted and 
landed aboard. The firing was directed 
from an observatory. The enemy didn't 
appear to like being shot at from an invisible 
battery which outranged their guns, and 
turned south-east to get out of range without 
firing a single shot at us. A parting greeting 
landed alongside the Gneisenau, who was by 
this time “stern on.” Survivors state that 
Admiral von Spee, who went down with his 
ship, was at a loss to know where those shells 
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dropped from. In the meanwhile our 
cruisers were forcing steam, and put to sea 
before the Germans were lost to sight, a fast 
British cruiser preceding for scouting work. 
We reoccupied the station and started the 
engine for power working with our ships. 
Immediately we touched the key all the 
Germans pressed their keys, making indis- 
cribable noises by altering their spark fre- 
quencies rapidly. It has never been my lot 
to receive through such jingle before, and I 
trust never again. Our signalling continued 
without interruption despite their efforts. 
For about two hours pandemonium reigned 
inthe ether. After all orders had been given 
by wireless, working ceased until the Germans 
tried to communicate with each other, and our 
fleet returned the compliment by jamming 
them, with what success we do not know. The 
Germans disappeared in a south-easterly 
direction, with our cruisers in hot pursuit. It 
was a never-to-be-forgotten sight to see our 
magnificent ships steaming away in single 
line ahead at 27 knots, each emitting dense 
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volumes of black smoke and looking like a 
number of volcanoes joined in series. Even 
before they were lost to sight it was evident 
to all watchers that the distance between 
them and the enemy was appreciably les- 
sened. Each unit of our fleet had white 
ensigns and Union Jacks hoisted at every 
available point, four and five ensigns on one 
halyard. At 1.50 p.m. the first gun fire was 
heard, which increased to a cannonade by 
2.45 p.m., and continued until 4 p.m. Wire- 
less working was quiet after noon. At 3 p.m. 
Admiral Sturdee made a signal which would 
have warmed Nelson's heart, and one which 
should be recorded in the annals of British 
Admiralty : 


* Gop SAVE THE Kine.” 


The signal was taken up and flung far and 
wide through space by each of the fleet in 
turn, until it seemed as though it would 
never cease. I consider it a privilege to 
have been one of the few to hear the signal. 
Had wireless been in vogue in Nelson’s day 
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Map of Fleet operations off Falkland Islands. 
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no doubt his memorable signal would have 
been “ Marconied.” At 4 p.m. the flagship 
signalled “ Scharnhorst and Gneisenau sunk ; 
where are the others." 

Immediately the news was received a wild 
cheer went up from the small band assembled 
in the power house, and we felt justified in 
drinking “ To the King." No further wire- 
less work was done until about 6 p.m., when 
the Leipsig was reported on fire fore and aft, 
but still fighting. No news was received of 
the Nürnberg's fate in consequence of the 
aerial being shot away on our cruiser which 
engaged her. Her luck was nevertheless no 
better than that of the others. Long reports 
were transmitted to the Admiralty on the 
same night and following evening. 

From accounts of the survivors, the fighting 
was terrific. The Germans fought magnifi- 
cently, firing every round in their ships, even 
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Guardship їп Port Stanley. 


to the dummy target practice rounds. 
Their ships were simply riddled with holes 
and torn to pieces. The Scharnhorst sank 
suddenly in thirty seconds by turning turtle. 
A shell from our flagship struck the Gnetse- 
nau’s forrard turret, knocking it overboard 
complete. A visit to our cruisers after the 
action proved extremely interesting. There 
was ample evidence of the severity of the 
action. In one case a 4-in. gun was struck 
by a shell. The shell struck downwards, 
penetrated three decks, and finished its 
career 1п a pantry. It was found after- 
wards to have been a target dummy. 
Another shell struck the forrard turret of 
the flagship, fairly between the guns, leaving 
a scarcely visible dent in the armour. The 
superstructure of the flagship is perforated 
by shell splinters. Not a man was even 


wounded on board, and our total casualties 
in the action were 7 killed and about 12 
wounded. 

The enemy’s losses for the day were 4 
cruisers and 2 colliers sunk, 1 cruiser (Dres- 
den) and 1 transport escaped. Wireless 
continues its uninterrupted course in the 
South Atlantic, and the VPC spark is still 
to be heard doing its small share towards 
the maintenance of the unity of the Empire. 


AMATEURS IN THE ANTIPODES 


About four years ago a number of wireless 
enthusiasts in New South Wales gathered 
together for the purpose of interchanging 
ideas concerning wireless telegraphy. 
The outcome of this was the formation, 
in 1910, of the '' Wireless Institute of 
New South Wales," which claims to be 
the first amateur wireless body to be 
established in the British Empire. As far 
as we are aware, this claim is Justified, for we 
have not heard of the existence of a wireless 
society in any part of the Empire prior to 
1910. We are informed by the hon. secretary, 
Mr. Malcolm Perry, that there are about 
400 experimenters in New South Wales and 
that wireless is going ahead wonderfully 
there. New South Wales amateurs claim to 
cover longer distances than amateurs in 
England. Mr. Perry states in his letter to 
us that “ Our amateurs here seem to do very 
long distances as compared with what we 
read about the amateurs of England. It is 
a common occurrence for them to do thirty 
miles overland with a half-inch motor coil. 
We tune our stations with a Marconi wave- 
meter, which we find very efficient." The 
New South Wales Institute would like to 
enter into correspondence with wireless 
societies of Great Britain. The address of the 
hon. secretary is Box 2, King Street, 
Sydney, N.S.W. 

* 


* * 


In Perth, Western Australia, there is an 
“ Amateur Wireless and Scientific Society,” 
which has a membership of 30. The educa- 
tion authorities have placed the use of the 
science rooms adjoining the Perth Boys’ 
School at the disposal of the members, who 
meet fortnightly for the discussion of wireless 
and kindred problems and Morse practice. 
The Society has the use of a complete 
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portable set, with a range of 10 miles, as well 
as some high-class instruments. Licences 
granted by the Commonwealth Postmaster- 
General allow the use of a maximum of 
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+ kw. by amateurs. The Secretary of the 
Society is Mr. G. Dean, Railway Operating 
Room, Perth, who will be pleased to corre- 
spond with amateur societies in England. 


Some "Sane" Remarks on My Set 


By FRED CATHERY 


opinion, I have found “ galena " to be 

an extremely good detector, though 
admitting that a sensitive crystal takes 
some finding. 

This, I fancy, may be the reason many 
experimenters fail with it. To get a really 
first-rate crystal necessitates going through 
ounces of material, breaking up into small 
pieces (say } inch), and then—patience. 

When the “ gems” аге found get them 
into oil with as little delay as possible, after 
the new surfaces have been exposed, storing 
them thus till required for “ setting.” 

The time and trouble expended are amply 
repaid by a detector more sensitive (when 
fitted as mentioned below) than any other 
crystal I have tried, “standing пр” to 
transmission equally as well as “ permanite." 

My method of fixing is as follows: the 
crystal is first set with soft metal in the 
customary brass cup, to which has pre- 
viously been soldered a length of fine (28 
S.W.G.) copper wire. 

The cup is now dropped into a glass tube 
about 3 inches high and of a diameter that 
will take it easily. 

These tubes with metal “ push-on " lids 
can be obtained for the modest sum of one 
penny at most chemists'. 

A small “ nick" must be filed about the 
centre, through which the wire from " сир” 
is passed (sealing with beeswax), and 
thence to terminal on base, finally making 
all secure inside by pouring in melted wax 
to nearly level of crystal. Reference to 
diagram will make this clear. 

Now fill up to within 1 inch of top with 
pure vegetable oil, thus keeping “ crystal " 
free from dust and air, the arch enemies of 
galena. 

The metal cup is now pierced to take a 
terminal, to the base of which is soldered 


( opinion, та to (I believe) general 


about 1 inch of No. 18 S.W.G. copper wire, 
fixing on this the customary helix of copper 
wire (40 S.W.G.), a slight turn of the cap 
giving a very sensitive adjustment. I have 
used *' detectors " (marked A in photograph) 
as described, without readjustment for 
weeks at a time, and this with transmitting 
going on. 

Before leaving the subject of crystal 
setting, I may say that I find a cheap and 
good substitute for * Wood’s " metal can be 
made by mixing one part mercury with 
three parts ordinary tinman's solder, pour- 
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Key to Diagram. 
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A А—Ой. Е F—Beeswax. 
B—Crystal. G—Brass Cup. 
C—Ebonite. X X—Glass Tube. 


D-- Woods Metal. S—Support and Helix. 
H— Wire from cup. 
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ing the melted solder into the mercury, 
same time stirring well. 

A greater proportion of mercury may be 
used, but, though fusing with less heat, is 
more liable to crumble. 

Variable and rotary condensers 
been well to the front lately in the '* Amateur 
Handyman's " page, but I have not noticed 
the use of old gramophone records in con- 
nection with same. They make ideal “ tops 
and bottoms " both in efficiency and ap- 
pearance. The "tunes" may be readily 
rubbed out with methy. and polished with 
a little vaseline, giving to your “home-made” 
quite a commercial appearance. 

Phonograph records, by the way, make 
excellent bases for winding small coils. 

Coils! I have wound miles of wire from 
18 S.W.G. to 48 S.W.G. on drums varying 
in diameter from inches to feet. I have come 
to the conclusion small coils and fine wire 
(averagiug from 28 S.W.G. to 32 S.W.G.) 
give the most effective results. 

One little coil I have is а“ peach ” ; it 
cost me віхрерсе (inductive coupling)—B in 
photograph. 

I can get the general run of stations on it, 
but its one outstanding feature is that 1 
can listen to my amateur friends, no other 
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stations getting a look in. This I have never 
been able to do with any other size. It 
also gives ship stations more distinct and 
with greater "'selectiveness " than my 
larger coils. Here are the details : 

One penny sample jam-jar (glass) 2 in. by 
1} in, wound with 150 turns 32 S.W.G. 
copper wire as primary; 150 turns same 
size wire wound on ebonite tubing 1? in. by 
1 in. as secondary. Primary tapped off 
every 15 turns, secondary ditto. Size over 
all is about 2 in. by 2 in. by 14 in. Asa 
final, short lengtns of old celluloid bicycle 
pumps, with the necessary quantity of 
tinfoil interleaved with paraffined wax 
paper, rolled to size and filled in with 
beeswax, make extremely neat blocking 
condensers, also plenty of ebonite, and 
twisted flex in connecting up make for 
efficiency. 


Whatever people may say, German wire- 
less is a great invention. 

* * * 

The Turks have a wireless station at Con- 
stantinople. It is situated at a place called 
Ok Meidan. After the Allies have finished 
with it its name will probably be Knok 
Medown. 
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AND NOTES ON 


** PRACTICAL AND EXPERIMENTAL WIRELESS 
TELEGRAPHY.” By W. J. Shaw. Lon- 
don: E. & F. N. Spon, Ltd. 


This little book doubtless contains much 
information on the construction of simple 
apparatus that will be useful to the amateur, 
and the data concerning stations whose 
signals the amateur may expect to “ pick 
up " should be very useful. 

The author has perhaps in some places 
sacrificed a little too much to brevitv and 
simplicity of language, the result being that 
he has defeated his own ends and, by the 
lack of a few qualifying words, left the reader 
in doubt: while im other places over- 
description has had a similar result. 

For instance, we read (p. 12) “ The length 
(of the waves) 1s governed by the strength of 
aerial, number of wires, and amount of 
inductance and capacity. They also have 
a certain periodicity." It seems to us that 
the young amateur might deduce from this 
that inductance and capacity were not 
qualities to be found in the aerial. To say 
that waves of a definite length have a 
“certain periodicity " is, we think, to dis- 
count the intelligence of the amateur, who, 
reading further, might be led to believe that 
the periodicity and wave-length were not 
controlled by the same factors, and that they 
were governed bv the “ speed of the ' break ' 
and the length of the spark-gap." Also, we 
cannot agree that " undamped waves are 
only emitted from an arc," nor that (p. 13) 
“a plain aerial is of necessity a bad radia- 
tor." 

Apart from a few of such slight slips, which 
doubtless a future edition will see corrected, 
the book, as we have said, contains much 
valuable information, and might be found 
very useful bv the beginner desirous of 
making his own apparatus. 

The arrangement of the matter dealt with 
is systematic and the format of the book, 
as well as its general illustration and “ get- 
up," strikes us as well suited to its subject. 


WIRELESS LITERATURE. 


‘ ALL ABOUT ENGINEERING.” 


Messrs. Cassell & Co. have been respon- 
sible for the publication of many books 
which have proved of extraordinary interest 
to boys. Yet another case in point is 
constituted by the volume before us. A 
somewhat boyish disregard of proportion 
figures even in the title, a feature which 18, 
perhaps, not inappropriate under the cir- 
cumstances. We find a glorious irresponsi- 
bility about Mr. Knox’s implied claim of being 
able to compress all points of interest in 
engineering, even for bovs, into a single 
volume of 366 pages. The scope of the 
book does not err on the side of compressive- 
ness, nor, we may add, of comprehension 
either, for the matter dealt with is very 
clearly set out. A great deal has been 
written by a numerous band of “ scribblers ” 
about the Panama Canal, and many of the 
accounts are doubtless very interesting to 
professed engineers and to people whose 
attention has already been attracted to the 
subject, but from acquaintance with a large 
number of them the present writer is bound 
to confess that their perusal is a “ weariness 
to the flesh" and unstimulating to the 
imagination. The author under review is 
crisp and convincing, and writes in just the 
style that suits his clientèle. The statement 
that the length of the Canal is “ more than 
twice the distance between Dover and 
Calais " strikes home at once where mere 
figures are meaningless. We think the 
chapter devoted to “ Harnessing the Nile " 
deals with a subject which, curiously 
enough, is usually found * dry." By dint 
of avoiding elaborate “ word-painting " and 
using good illustrations and plain language, 
most boys would be able to get from this 
account a very fair idea of the leading 
features of the mighty work. Our own 
opinion is that Mr. Knox has been a little 
unfair to the ancients, but it is for anti- 
quaries to look after their own subject. 
Perhaps the most instructive of all the 


112 


chapters is No. V., which deals with power 
and its source. Necessarily sketchy, this 
chapter by itself is likely to lead lads on to 
further study of a most fascinating and 
practical subject. 

In view of the fact that Chapter XVII. 
deals with cables and cable laying, we not 
unnaturally turned to it with special atten- 
tion. The account—all too brief—is good 
as far as it goes, and the difficulties of the 
early cable layers have been well described. 
But the author might have brought the 
matter more up to date by showing that a 
good many of the difficulties encountered by 
the earlier labourers in this field have been 
solved by the introduction of wireless 
telegraphy on all the more important cable 
ships. Much has already been written 
about the benefits of wireless telegraphy, 
but much remains yet to be dealt with, and 
we are not sure whether one of the most 
fascinating sides of the new industry is not 
the multitude of knotty problems solved by 
it, and the way in which this has been 
effected. 

It would be possible to go on taking all 
the matter seriatim, but space will not allow 
us to do so. The making of roads and 
planning of towns, the principles and general 
practice of concrete construction, agricul- 
tural machinery and the difficulties it has 
to overcome, mining, bridge building, tun- 
nelling, cable laying, and the like, are all 
dealt with in the various chapters, but the 
author has, by the use of coloured illustra- 
tions, denoted that his “ star " subjects are 
to be found in Chapters II. and XIII., the 
former of which we have already referred to, 
whilst the latter deals with the most technical 
subject in the book—namely, examples of 
" Testing " by the various methods empioyed 
at the National Physical Laboratory, Bushey 
House, Teddington. Of course, when an 
attempt is made to compress a subject like 
the engineering problems of London into 
sixteen pages, the result becomes sketchy to 
an almost undesirable extent, even in a 
book of this character. Some of the 
principal problems are not even mentioned, 
and we are not sure that Mr. Knox would 
not have done well to reserve this study, so 
fascinating to London boys, for a subsequent 
volume. 
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BATTLEFIELD SURGERY. 


Locating Bullets by Telephone. 


T is only natural that the use of X-rays 

for the location of foreign bodies in the 
flesh should have received renewed promi- 
nence by the war. Every military hospital 
now possesses its radiographic department, 
and according to reports from France these 
departments are being worked to their 
utmost capacity. 

Judging from correspondence that has 
arisen in the medical and lay Press, there is 
still room for a rapid and certain method of 
localising the exact position of foreign 
metallic bodies revealed by the rays. The 
X-ray image as shown upon the fluorescent 
screen or photographic plate is only a 
shadowgraph, and gives no clue as to the 
relative position of any foreign matter and 
its surrounding structures. 

A means for localisation which, owing to 
its simplicity, seems particularly suitable 
for battlefield purposes has been described 
recently by Sir James Mackenzie Davidson. 
This has interest for wireless enthusiasts, 
inasmuch as it employs a telephone with 
double receivers similar to those used for 
receiving purposes. One end of the telephone 
wire is attached to a piece of platinum and 
the other to a sterilised silver thread. This 
thread is brought into electrical contact 
with a probe or some other instrument 
suitable for locating objects in the 
flesh. 

The piece of platinum attached to the 
telephone i8 moistened with salt water and 
bound in position near the injured spot. 
The surgeon or an assistant wears the tele- 
phone receivers on his ears while another 
probes in the direction indicated by the 
X-rays. Directly the instruments touch the 
piece of metal embedded in the flesh a 
distinct grating noise is heard within the 
receivers. 

The above method of localising foreign 
metallic bodies surely offers to the War 
Office an excellent opportunity for utilising 
the services of many amateur wireless 
operators who are now “aching for a 
job.” 
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(Under this heading we pro pote to publish each month communications from our readers dealing with genera 


engineering matters of various kin 
questions relating to the matter publish 
and statements of our contributors.) 


Radiators. 


The chief experience on the subject of 
radiators has been gained by their use 
on motor-cars or vehicles, but this is not 
a duty which is of much assistance in 
arriving at the requirements for stationary 
purposes. In many instances it is not only 
cheaper, but, on account of space and porta- 
bility, almost essential to fit stationary 
engines with some form of cooling apparatus 
of а less bulky nature than the ordinary 
cooling tanks. For all such equipments a fan 
1s essential, as otherwise the air does not 
carry off the heat with sufficient rapidity, 
and it is also equally important to circulate 
the water rapidly by means of an efficient 
pump. Radiators and fans are probably 
the most compact for portable or light 
stationary equipments, but for large powers 
or heavy duties various forms of coolers 
are found convenient. These may be 
divided into two classes: first, the cooling 
tower, in which the water is distributed 
through troughs and allowed to descend 
into a sump in the form of rain, the natural 
updraught of air removing the heat. Coolers 
of the mechanical type usuallv consist of 
rotary drums so arranged that a thin film 
of water is exposed to a current of air 
induced by a fan. For tropical duties 
or for use on high mountains, etc., the latter 
is an excellent type, but the essential in all 
forms of cooling is that it should be adequate, 
for if the cylinders are allowed to become 
overheated difficulties may be anticipated 
with lubrication, which mav result in the 
gumming of the pistons. 


‘the amount of break—.e., 


in their a op ien to wireless telegraphy, and we would welcome criticisms, remarks 
under this heading. We 


o not hold ourselves responsible for the opinions 


Engine Maintenance. 


It would naturally be impossible in a 
series of notes of this nature to give 
anything like exact details on the subject 
of maintenance, but a word of warning 
may prove of service. It is this. 
When running internal-combustion engines 
take every possible precaution to keep 
them thoroughly adjusted and in tip- 
top working condition, never allowing 
apparently minor details to be neglected. 
With these engines it is the little things that 
count and comfortable running can only be 
attained by care in this direction. Just as 
an instance we will repeat what has already 
been said on the subject of adjusting the 
make and break on a low-tension multi- 
cylinder engine. To the uninitiated it 
would seem only necessary to ensure the 
contact being made at approximately the 
correct moment for ignition, but an expert 
knows that in order to attain that rhythm 
which is a delight to his practised ear 
space between 
the hammer lever and its fixed contact— 
should be exactly the same on all cylinders, 
even to the extent of setting them by a 
distance gauge. 

In like manner the care of tne bearings, 
particularly big ends of the connecting rods, 
is very important. They must not knock: 
on the other hand, any tightness will 
inevitably result in loss of power, difficult 
starting. and quite possiblv burnt-out ends. 
One method of ensuring just that sufficient 
clearness which goes for sweet running is 
to tighten up the nuts hard with a spanner, 
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in order to make sure the bearings are 
really in contact with the pin; then slack 
off and tighten the nut nearest the cap 
finger-tight only. Run on the lock-nut 
until it also is finger-tight on the main nut ; 
then take hold of each nut with the spanner, 
hold the lock-nut steady and tighten back 
the main nut on to it. This will leave a 
minute clearance, and the result should 
be only sufficient slackness in the bearing 
to allow perfectly free action without any 
perceptible shake. 


Flywheel Keys. 


The position of keying on of flywheels 
is far more important with internal- 
combustion engines, which necessitate 
extra heavy controlling effect for smooth 
running, than is the case with recipro- 
cating steam-engines, and as the power 
is only generated in the form of impulses 
occurring at fairlv lengthy intervals it is 
necessary to prevent any undue strains, 
such as that which might arise from a loose 
flywheel key. Not only should the fly wheel 
be placed as near as convenient to a bearing, 
but the key itself must be thoroughly and 
carefully fitted and then driven home until 
it rings solid with the wheel and shaft. 
A key so fitted would naturally seize, and 
it should, therefore, be thoroughly greased 
before driving in or trouble may be expe- 
rienced should it become necessary to remove 
the wheel. It is astonishing how little play 
is necessary to produce a knock on the 
flywheel kev ; just that fraction represented 
by the key being driven home another 
3 in. would be sufficient to give the impres- 
sion of the big end being loose, for, strangely 
enough, the noise is almost always mani- 
fested as though it were proceeding from a 
loose gudgeon pin or slack big-end bearing. 
For marine work flywheels are now fre- 
quently mounted on a spigot and flanged 
solid on the shaft head by neat-fitting bolts, 
the wheel really being jammed between the 
faces of the two half couplings, and this is 
an ideal method, as it allows the wheel to 
be easily removed, which was almost 
impossible when wheels were keved on and 
had become a bit rusty. 


Fuel Mixtures. 


Not only will an incorrect timing of the 
ignition result in coughing, or, as some 
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call it, back-firing, but satisfactory run- 
ning cannot be attained until the engine 
is brought into normal firing position. Back- 
firing is a misnomer, as the conditions are 
really due to a species of pre-ignition in the 
induction pipe or valve passage, resulting 
from an attenuated charge, the obvious cure 
with a gas or spirit engine being the read- 
justment of the fuel and air supply, but 
this coughing may take place in an oil- 
engine from a third reason—viz., through 
the vaporiser being too cold. We тау here 
say it is not particularly easy to re-establish 
the correct heat merelv by fuel adjustments ; 
time will generally be saved if the vaporiser 
is heated up again properly bv the use of 
the lamp. 


Circulating Water. 


There are three chief methods of cooling 
the circulating water for the cylinder 
jackets. First, that of thermo-syphon : 
secondly, forced lubrication by a pump; 
and, thirdly, the use of either of the 
above in combination with a radiator or 
cooler. 

The thermo-svphon, being the simplest, 
will be considered first, and it may be wise 
to point out it is more generally adopted 
for slow-running horizontal engines than for 
verticals, although it may be used for the 
latter if the engine itself is not too high a 
speed and the water-pipes are of large size. 
The principle is founded upon the fact that 
hot water tends to rise to the highest point 
in а circuit, and, naturally, cold water 
flows to take up its place, but it is verv 
essential the pipe rising from the cylinder 
jacket top should have a steady and ample 
rise throughout its length without any dips 
or pockets ; also that it should be thoroughly 
submerged where it is joined to the water- 
tank. It is wise never to have less than 
6 in. of water above this pipe. and it should, 
therefore, be placed about 8 in. or 10 in. 
below the top of the water-tank or even more 
if the tank does not fill. The return pipe 
from the bottom or lower portion of the 
tank to the lower part of the cylinder jacket 
can be carried down and up if desired, as 
it is practically impossible to create a pocket 
in this pipe, which will interfere with the 
circulation. It should be the aim of the 
user to keep his cylinder jacket at a heat 
not greater than can be borne with the back 
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of the hand, and if a cylinder jacket becomes 
blistering hot it will be wise to take steps 
to ensure a more rapid circulation of the 
water, and possibly to enlarge the size of 
the pipe service. 


Pump Circulation. 


Any form of pump which will keep 
the water in continual circulation may be 
considered satisfactory, and a service of 
this type is almost essential for a high- 
speed  multi-cylinder engine unless the 
water passages are of great size and 
have few restrictions. Rapidity of flow 
assists in conveying away the unused 
heat, but as a plunger pump gives its best 
results at a comparatively slow speed it is 
best to follow the usual practice of circu- 
lating the water by some simple form of 
cog or other rotary type. It is also wise 
to provide a sufficient capacity to allow for 
the extra heat units which may have to 
be dealt with due to water-jacketing of 
the silencer or exhaust trunk. For the 
guidance of those who wish to have a rough- 
and-ready rule, the heat value of the fuel 
may be divided into three parts, one of which 
will be used in effective work, another 
absorbed by the water-jacket, and the other 
discharged through the exhaust valve, 
which will explain why a greater capacity 
is necessary for engines having the exhaust 
trunk jacketed. 


THE AMENITIES OF LIFE AT 
LONELY RADIO-STATIONS. 
By A. H. MORSE. 


T is undeniable that a certain glamour 
accrues to the occupation of the radio- 
telegraphist on board ship, and it is only 
natural that, by comparison, the life of his 
confrére ashore should be assumed to be dull 
and uninteresting. But the operator who 
is either a bookish man, a nature student, or 
a man of action, may find at the average 
" Wireless " station, whatever its location 
may be, many amenities to offset or mitigate 
the effects of the usual loneliness. 
Take, for example, the conditions in 
Alaska. 
The accompanying snapshot shows the 
operator of the Cordova, Alaska, station 
enjoying a little skating with his wife. 
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The Operator and his Wife with the Aerial 
over the exvert's right shoulder, 


Over his right shoulder may be seen the 
* wireless " mast, while on his left is the 
station which is alongside the railway track, 
in the background of the next illustration. 
This railway, incidentally, is the Copper 
River Railroad, and runs about a hundred 
miles inland, past the world-famed Miles 
Glacier, to a copper mine, the importance 
of which may be judged from the obvious 
expense incurred in connecting it with the sea. 

The surrounding country is rich in fur and, 
in roaming through the woods, one may come 
across the hut of a lonely trapper. Bears, 
mink, marten, red-fox, lynx, ermine and 
musk-rat are all plentiful, as are mountain- 
sheep, mountain-goat and deer. 

In the “ fall " of the year one may witness, 
in the stretch of water over which the rail- 
way is seen to pass, that mysterious and 
depressing sight which terminates the annual 
salmon “ run.” Here, after having spawned, 
hundreds of thousands of salmon come to 
die. The water assumes a yellowish-grey 
appearance with the dead and dying fish, 
which no longer have that lustrous sheen of 
the healthy salmon. Overhead hover numer- 
ous eagles, ravens and gulls assembled for 
the yearly festival, while in the remoter 
creeks the harmless black bear may occa- 
sionally be seen stacking up a pile of decrepit 
fish which fall an easy prey to his dexterous 
paw. Every fourth year the “run” is 
great, out of all proportion to that of inter- 
vening years, the reasons for which are 
enveloped in that mystery which charac- 
terises the salmon tribe. 
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Should the operator be of a mining bent 
he may do a little prospecting. He is 
reasonably certain to find “ colours " in any 
Alaskan creek, and may strike “ pay-dirt ” 
at any time. Apart from gold, the fact that 
the district is rich in copper, coal and mineral 
oil, gives a spice of romance to every little 
ramble. 


In these latitudes on a still night one may 
not only see, but hear the Aurora Borealis, 
the noise being like the faint rustling of silk. 
Perhaps it was under the influence of some 
such phenomenon that the “ sourdough ” 
poet wrote : 


" How doth the little glacier worm delight 
to bark and bite, 
It gathers ice-bergs, day by day, and 
eats them up at night." 


The Cordova station was established for 
working with ships and for providing the 
only means of telegraphic communication 
with Katalla, a place of much potential 
importance as the outlet of the extensive 
Behring Oil and Coal-fields. 


The Katalla 


A long straight road through miles of lonely 
pine woods. 
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ere 


The Log Cabin Station. 


station is on an island covering an area of 
about one square mile, connected with the 
mainland by a high wooden bridge and 
telephonically in communication with the 
“town” office shown in the illustration. 
It will be noted that, at the time the latter 
was taken, the service was operated by the 
United Wireless Telegraph Co., which has 
since been absorbed by the American 
Marconi Co. 


A detailed description ot the new station 
in Alaska will follow in a later issue of the 
WIRELESS WORLD. 


The Hamilton Radio Association. 


HE Hamilton Radio Association 
| (Омо) held its first meeting on 
December Ist. Officers were elected 
as follows: President, Hughes Beeler ; 
vice-president, Arthur Letherby ; secretary, 
S. D. Doron; treasurer, Cecil Hopkins, 
and chief operator, S. W. Doron. Plans 
for the ensuing year were discussed. 
At this meeting thirty members were present, 
and it was reported that the number of 
stations of members in operation totalled 
41. It is said that the Hamilton Radio 
Association has the most powerful station 
in that section of the country at their dis- 
posal. The range is well over 500 miles. 
The average power of other stations in the 
city is } kw. 

The association will be pleased to hear 
from other clubs and organisations interested 
in radio-communication. All correspondence 
should be addressed to the secretary at 329 
N.C. Street, Hamilton, Ohio. 
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Wireless in Fiction 


By E. BLAKE 


An outline of the possibilities of this “ 


ture of ships, 
That is the absolute edge. 
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It has lengthened mix 


CHAPTER I. 


marvel" as depicted by up-to-date 
IRELESS telegraphy is not an un- 


the arm of the law so that it is 


very difficult for a repentant absconder to 


mixed blessing. 


Kipling wrote a story which he entitled 
“ Wireless," and as a description of that art 


in use in the year 18— it is a fine, though 


7? 


make a fresh start `‘ across the water. 


Even your tailor can importune you in mid- 


ocean. That is almost the limit. 


somewhat discursive, piece of writing,dealing, 


Since the 


story-writers 


as it does, with Keats, cough-mixtures and 
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wireless, 


popularisation of “ 
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There stood the captain playing at cat's-cradle with the wireless operator. 
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Alf took his tuning instrument on his lap 
to search for the missing spark. 


an amateur poet far gone in consumption. 
It is the only storv, out of dozens I have 
read, which has got anywhere near the truth 
regarding “ wireless." It is strange that 
discriminating editors (there are at least four 
within the confines of Fleet Street) will 
accept stories about ships and “ wireless "' 
written by people whose qualifications for 
writing about these subjects are, to judge by 
their productions, nil. As to ships and the 
sea, some of these writers' ideas would cause 
Clark Russell to shiver his timbers, whilst 
the “ wireless " instruments which play such 
an important part in the plot must have 
been evolved from the inner consciousness of 
a mad inventor. 

This is how a story about wireless ought 
to be written : 

Night had fallen and all was dark. Or 
vice versa; there is no hard-and-fast rule 
about it. Beneath the moon (and a little to 
the left of it) the great liner Osram, of 
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19,999 tons burthen ( Have another ton 
and chance it. We are short of 9's "— 
Printer), ploughed her stately way through 
the placid waters of the North Atlantic. 
Her sharp end was pointed towards New 
York. She was what sailors call a “ happy 
ship." Even the engineers were contented. 
Upon the navigating bridge stood the 
captain plaving at cat's-cradle with the 
wireless operator, one hand resting idly on 
the poop lanthorn (see rage 777). His tame 
parrot clung to his shoulder. 

Suddenly—quicker than that—the wire- 
less coherer flickered fitfully at the masthead . 
The captain paled and his monocle dropped 
from his eye-socket. `* Alf,” he began. But 
the operator had vanished, leaving half a 
Bass behind him. On seeing this the captain 
recovered slightly. 


CHAPTER П. 

High up in the wireless cabin the operator 
sat at work. Before him were strange coils 
and tubes, beneath him was a chair. behind 
him was a medley of batteries, dynamos and 
switches. Above his head, on the ceiling, 
were fly-spots. A weird place in truth! It 
was wire, wire all the way. Presently, 
between two balls connected to the patent 
log, a stabbing spark spat and flickered. A 
versatile spark, that ! It was a message that 
had been flashed across thousands and 
thousands of miles of space. He seized a 
pencil and began to write. “ Z-U-G Z-U-G 
is that the osram dot dash dot everybody's 
doing it lat. 13n by the deep nine sunk all 
hands took to ye longboat barquentine 
sally longitude 3 east dot dash rats.” 

A ship in distress! He switched on the 
battery and put on the soft pedal like a 
flash. Then he threw over his range-key— 
or tried to—but in his haste he threw it 
under and had to start again. Then he rattled 
his sender till its teeth shook, straining his 
ears at the detectors clamped to them. The 
overhead wires barked their etheric message 
and hastily throwing them a bone he called 
into space: “ CQ CQ got you osram coming 
full speed how long can you hold out?" 
No answer. Not a fitful flicker from the 
coherer or a bark from the air-wires. With 
a muttered exclamation Alf took his tuning 
instrument on his lap and began a search 
for the missing spark. He tuned in all 
sorts of stations, but never that which had 
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“ From thence to the bridge was but a single bound.” 


just emitted the tragic cry of distress. He 
heard the hoarse note of the high-power 
station at Killiebreeches as it delivered itself 
of time-signals in Scotch, and the kultured 
screech of Norddeich telling the world that 
the German navy had shelled Hythe, killing a 
Hatfooted tax-collector and five babies, 
"three of whom are confidently believed to 
have been twins. The Fatherland will 
rejoice,” &c., &c. Scraps of messages from 
a hundred vessels flashed over the receiving- 
tape as he tuned for every wave-length 
from a yard upwards, but never sign nor 
signal of the ill-fated barquentine. Had her 
dynamos lodged a formal protest ? Had the 
operator pawned the emergency battery ? 
Hastily writing a twelve-page report, Alf 
switched off the tri-polar oscillometer and 
sprang into the lee-scuppers. From thence 
to the bridge was but a single bound. 


Before qualifying as a wireless operator 
he had played the part of the kangaroo’s 
hind legs in a pantomime. 

The night was mild; in fact, balmy, and 
the Southern Cross swung high overhead, 
narrowly missing the Twins. In a few words 
Alf explained the matter to the captain, who, 
on realising its gravity, swore so fluently 
that the parrot, who fancied itself as a 
linguist, fell dead in a fit of jealousy and the 
first mate, a Methodist, groaned in the most 
approved style. 

“ Heave me to!” cried the skipper. 
" But that makes my dream come true. 
Says you to me, you says, now here’s a 
craft what’s gone to Jones, and brings me 
up all standing, as the saying is, mister. 
Now, in a manner of speaking, well prick 
her off on the chart and go to her sucker, as 
you might say.” 
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He stepped to the telegraph, rang the 
engines to full speed, and then entered the 
chart-room, closely followed by Alfred. 
Together they pored and pawed over a chart 
until the captain, with a grunt of triumph, 
jabbed the point of the compass-leg into 
Alfred’s thumb and exclaimed, ‘ There 
she be." Before the victim could frame a 
fitting reply the skipper had sprung outside 
and was heading the ship for the scene of the 
disaster. Alf followed and prepared to leave 
the bridge. Turning at the top of the com- 
panion-ladder he removed the punctured 
thumb from his mouth and said with 
dignity, “ Sir, I shall immediately inform 
the barquentine of our accelerated velocity, 
our new course and imminent arrival in the 
vicinity of the longboat." The skipper 
glared. “ Why this meretricious persi- 
flage ? ” he snapped. “ Have the goodness 
to clap your college-talk under hatches and 
apply your abnormal cerebration to the task 
of expediting the telegraphic dissemination 
of news anent the wreck. Mind, I want a 
good crowd there, including the Ruritania. 
Meanwhile you might lend me one of your 
collars. I refuse to appear in the Daily 
Митот without one. People might take me 
for a Russian dancer or Mr. Lloyd George 
playing golf at Crikkyswith. Mr. Mate, find 
a boat which is not hopelessly stuck to its 
chocks with paint, and which has a bottom, 
and overhaul it. Also send an extra hand to 
the crow’s-nest and another forrard. They 
can keep their mouths shut, or bang goes 
their Sunday’s pudden. If any old ladies ask 
questions, tell 'em we are making a deechure 
in order to avoid possible eventualities. If 
the young ones ask—er—send ’em to me. 
Steward, bring my medicine. (Sotto voce) 
Not so much water with it as you gave me 
before dinner. Mister Mate, let me warn you 
against drug-taking. ‘ Only those who brave 
its dangers comprehend its mystery.’ That’s 
a bit of poetry. Carry on, there.” 


CHAPTER III. 


Our hero hastened to his cabin, where he 
at once pulled over the lever of the tur- 
binated Smogski-Pfchff switch, bringing into 
play the powerful thermo-capillitator. A 
purple odour began to pervade the cabin, 
mingled with the unmistakable ozone-tint 
which bore witness to the presence of the 
wonderful *? rays. With a final glance round 
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he cautiously coupled on the battery and 
pressed a button. .. . A waiter appeared 
and took his order. 

The great blue sparks boomed and 
crashed. He was searching space, probing 
the depths and the heights. Alone. At mght. 
* * * Passengers asleep far down the star- 
board alleyway smiled and dreamed that 1t 
was a porter toying with mulk-cans at 
Clapham Junction. The fo'c'sl was startled 
into a blaring nocturne of snores. The whole 
ship quivered with the magic of the troubled 
ether. The second saloon cat, who had been 
stationed for eight hours at the end of a 
hosepipe, under the firm impression that she 
had found the rathole of her wildest dreams, 
flew along the main deck sparking like a 
Catherine-wheel. The  night-watchman, 
sauntering dreamily round a corner after the 
manner of his kind, met her and became a 
religious man on the spot. 


Alf turned in (see page 781). 


Alf advertised his shipwreck with an 
ability completely outclassing that of the 
Selfridge literati who supply those delight- 
fully uncommercial columns to the daily 
Press. He interrupted the Ruritanta, who 
was exchanging repartee with Cape Race, 
and invited her to share in the work of 
rescue. “ But—suffering Job!" was the 
reply. “ You say she's sunk! How in the 
name of Emden could she call S-O-3? Is 
her longboat fitted with a trawler-set or 
have you been celebrating birthdays aboard 
your packet ?" (Wireless operators at sea 
invariably talk like that. They foam 
at the fingers. The Government encourages 
it.) “Got her as clearly as I get you. 
Clearer—'cos your spark sounds like а 
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mishap to a piece of calico. Why don’t you 
straighten out the shaft of your alternator 
sometimes ? Report to the bridge, please, 
and let me know what your old man intends 
to do.” In a few minutes came the Ruri- 
tania’s call. * Well, Гуе told him and he 
nearly chewed the rims off his binoculars. 
Anyway, he’s going to look up your precious 
longboat. Says he’s three wrecks behind the 
Lithutania and can’t afford to take any 
chances with his reputation. Ring off and 
let me clear my traffic. You've hopelessly 
spoilt our sweepstakes on the run this trip." 

"For the love of Mike, don't argue. 
Think of the shuddering survivors, you 
cast-off cable-puncher. They may be getting 
WeL-. v 

Alf got the Olympic and the Cedric, too. 
He netted two cattle-boats and a Chilian 
gunboat. An unlucky oil-tanker whose 
operator was hopefully “listening in” on 
the chance of getting traffic—an occurrence 
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so rare as to be stupefying—was electrified 
to receive an invitation on the grounds that 
some oil might be useful to calm the roaring 
main. Two Hamburg-Amerika boats pro- 
mised to look in, as also did several small fry 
with an eye to compensation. Then Alf 
turned in, quite forgetting that Poldhu was 
sending out thrilling extracts from the Times 
and Le Temps. What mattered that ^ He 
was making history himself. 


CHAPTER IV. 

The grey dawn disclosed as fine a collection 
of steamers as ever gathered together on the 
Atlantic. The sea, ruffled by the dawn-wind, 
was in that region innocent of longboats, 
barquentines or wreckage. There was not 
even a hencoop—and no shipwreck is 
complete without a floating hencoop sur- 
mounted by a sodden seaman. The Ruri- 


tania, nosing about on the port beam of the 
Osram, became suspicious and rapped out 


The grey dawn disclosed as fine a collection of steamers as ever gathered together 
on the Atlantic (the story ends in “ Wireless Smoke," see page 782). 
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curt inquiries... Alf, not a bit dismayed, but 
bolstered up with thoughts of his tw elve-p: иге 
report, settled himself to the task of sending 
and receiving а series of messages couched in 
excoriating language, between his skipper 
and the monarch of the Ruritania. The 
cattle-boats jeered openly, and the Germans 
lay like wallowing hogs, their zealous 
operators scribbling reports with Teutonic 
thoroughness and veracity. The last message 
which poor Alfred handed to the captain 
read as follows: “See Bompas’ Nautical 
Record page 57 stop my company will present 
bill in due course stop advise your operator 
vanish New York." 

With a snarl the captain dived for his 
Bompas, and in a moment reappeared, 
turning its pages with the desperation of a 
new chon -boy searching for Epiphany in the 
Praver-book. At length he found whet he 


sought, read, and silently thrust the book 
under Alfreds nose. Then he cast his 


monocle into the sea. 

Alfred read: " 1763 Barquentine Sally 
foundered lat. — long. --. Crew took to 
longboat but all hands lost in gale except 
Matthew Moon, cook, who clung to hencoop 
and was picked up by H.M. Frigate Thisbe.” 


" And ye tell me that a sperrit can do 
wireless, ye gumph ? " said the captain. 

" Why not ¢” protested Alfred. " When 
you come to think, that's just what you 
would expect a ghost to shine at." 

A blur of smoke on the horizon showed 
where the oil-tanker, slow but perfectlv 
reliable, was coming up to keep the tryst. 


GENERAL NOTES. 


Censorship Relaxed—At а recent con- 
ference between the officials of the Navy 
Department and the Marconi Wireless 
Telegraph Company, the Government restric- 
tions against coded wireless messages be- 
tween the United States and the Hawaiian 
Islands were removed, placing that service 
on the same basis as cable and wireless 
service on the Atlantic. The authorised 
codes are Western Union, Liebers, A B € 
(5th Edition), Bentley's, | Broomhall's, 
Atlantic Cotton and Scott's. 

ж * * 


Royal Scottish Society of Arts.—Un 
February 22nd, at 8 p.m., in the Society’s 
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Hall at No. 117, George Street, Edinburgh, 
a lecture was given by Dr. J. Erskine Murrav 
on * Electric Waves and the Principles of 
Wireless Telegraphy and Telephony." This 
forms one of the series of " Keith " lectures 
for 1915. 


* * * 


The Institution of Post Office Elec- 
trical Engineers, London Centre. A 
Paper was read by Mr. L. B. Turner on 
" Wireless Call Devices.’ The meeting 
started at 6 p.m., and the lecture was 
followed by an interesting demonstration. 

* * * 


The Tuckerton Wireless Station —4 
petition has been filed in the New Jersey 
Court of Chancerv at Trenton by the Com- 
pagnie Universelle de Télégraphie et de 
Téléphonie Sans Fil of Paris, France, 
against the United States Service Corpora- 
tion, the Hochfrequenz-Maschinen Akt:en- 
gesellschaft für Drahtlose — Telegrapfie, 
Rudolph Goldschmidt, of Charlottenburg. 
Prussia. and Emil F. Maver, of Tuckerton, 
N.J., to determine the question whether 
the ‘Tuckerton station belongs to the French 
or the German corporation. The French 
company submits that the German firm ts 
now in control of the station, but that a 
contract was entered into some months 
ago for the sale of the plant and all patent 
rights for use in any part of the world except 
the German Empire. The French company 
serves notice not only that it is seeking to 
obtain the property, but that it will expect 
to receive the money that has been collected 
bv the United States Government from the 
time the navy was placed in charge to 
enforce American neutrality. 

* * * 

Mr. Lewis MacConnach, for many vears 
an executive clerk for the Postal Telegraph 
Cable Company, New York, has accepted 
the position of secretarv to Vice-President 
John Bottomley. of the Marcon! Wireless 
Telegraph Company of America. 


DriaRoLicaAL INGENUITY OF THE 
ENEMY. 

It is stated that the German trenches are 

being protected by barbed wireless. Terrible 

havoc has been w rought through our troops 


marching into it without secing. 


More 
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E New York correspondent of the 
| Times announces the fact that the 
telephone line between New York 
and Denver, about two thousand miles— 
already a record—has been extended to 
San Francisco. This gives it a total 
length of three thousand miles, and, 
other lines having been joined up experi- 
mentally, speech was transmitted over 
five thousand miles. Whilst there may 
not be a limit to the distance over which 
speech can be transmitted on “loaded” 
lines, this achievement would hardly. appear 
to justify the prognostication made by the 
New York correspondent of the Times of 
transatlantic telephones. It is true that 
the only real difficulty in such a matter is 
the question of cost, but this appears 
unlikely to be overcome before the advent of 
commercial wireless telephony, which has 
already progressed beyond the experimental 
stage. 
* * * 
The special advantages of wireless tele- 
. graphy compared with other means of com- 
munication is again being demonstrated 
in connection with the Trans-Australian 
Railway. This remarkable piece of engi- 
neering will, when completed, enable pas- 
sengers to travel from Fremantle right 
across Central Australia and round the coast 
to the north of Queensland. As the track 
has to be laid through more than a thousand 
miles of wholly unoccupied territory, the 
problem of communication between the 
workers at the widely separated centres of 
activity appeared likely seriously to handicap 
the early stages of the enterprise. Recog- 
nising this the experts concerned have 
persuaded the Federal Government to 
establish wireless stations along the proposed 
rail route, and it has now been decided to 


construct four of these. The stations, 
adapted for radio-telegraphy, have been 
designed by Mr. Balsillie, the Commonwealth 
engineer, and the very practical assistance 
they will afford is assured by the fact that 
each will have a range of a thousand miles. 


* ж * 


Some confusion seems to have arisen 
between the International Electrical Con- 
gress, which it was proposed to hold in 
San Francisco in September, 1915, and the 
International Engineering Congress, which 
is to be held during the same month. Owing 
to the unfortunate situation existing in 
Europe, and the impossibility of convening 
the International Electrotechnical Commis- 
sion, under whose authorisation the Elec- 
trical Congress was to have been held, it 
has been decided by the governing body of 
the American Institute of Electrical Engi- 
neers to indefinitely postpone the holding 
of the Electrical Congress. We are informed, 
however, that this does not affect the 
International Engineering Congress, which 
goes ahead as originally planned. 


* * * 


Wireless enthusiasts of a sporting frame 
of mind will be interested in the report that 
one of His Majesty’s two-year-old colts has 
been christened Marconi. The pedigree is 
equally interesting, for it is by Radium out 
of Witch of the Air. If this colt has anything 
of the celerity of the telegraphic system 
associated with his name the racing of the 
next year or two should be particularly 
uninteresting to other owners. 


* * * 

In view of several points raised in Fro- 
fessor Marchant's paper, which we repro- 
duce on pages 748 to 754 of this issue, readers 
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may be interested in the results obtained 
by the wireless operator of the ss. Zeelandia, 
of the Dutch Lloyd Line, in connection with 
the reception of time signals. 

During a recent voyage covering the end 
of December and most of January, the 
Zeelandia was able to receive the Arlington 
time signals on five successive nights at 
distances of over 3,000 miles, on one occasion 
the distance being 3,413 miles. On Thurs- 
day, January 14th, at 11.49 p.m., the signals 
were received from Eiffel Tower, and four 
hours later from Arlington. 

The reception of time signals from both 
sides of the Atlantic on the same night is an 
interesting demonstration of the present 
degree of perfection attained by the Inter- 
national Wireless Time Service. The results 
were obtained on the Marconi Universal 
Crystal Receiver by Mr. J. H. A. Lendorf, 
Marconi operator in charge. 


* * * 


At the time when the Endurance, bearing 
Captain Shackleton’s Antarctic Expedition, 
started on its Polar exploration voyage, 
some of the British newspapers stated that 
the wireless receiving set with which the 
steamer was furnished formed the gift of 
the Argentine Government. Now it is 
perfectly true that the Argentine Govern- 
ment has been exceedingly kind in granting 
all sorts of facilities to our English explorer 
and his companions, and all honour is due 
to them for their generous spirit. But, 
with regard to this particular item, they 
have been credited with what is not alto- 
gether their due, the wireless set in question 
having formed a free loan to the expedition 
from Marconi’s Wireless Telegraph Company 
located in Buenos Aires. Куеп а paper 
usually so well informed as Nature, in its 
issue of November 5th, ascribes the gift 
to the Argentine Government. There can 
be no doubt about the matter; because 
we have before us as we write the receipt 
given to the Marconi Company at Buenos 
Aires by Mr. R. W. James, physicist to the 
Expedition, together with a note of the 
fitting’ of. the apparatus by the Marconi 
expert-on the spot. The latter remarks that 
he had found some difficulty in obtaining a 
good “earth,” owing to the fact of the 
steamer being entirely constructed of 
wood. 
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The issue of the Monthly Weather Review 
dated December 15th, 1914, and published 
by the U.S. Department of Agriculture, has 
recently come into our hands. It deals 
with the month of September last and 
contains (amongst other interesting matter, 
tables, diagrams and flags) an article on the 
“Influence of Terrestrial Rotation on the 
Condition of the Atmosphere and Ocean,” 
by J. W. Sandstróm, of Stockholm; an 
interesting note by General H. M. Chittenden 
on ' Rainfall after Battle" ; and ‘“‘ The 
Function of the Atmosphere in Wireless 
Transmission," by Dr. J. Erskine Murray, 
the latter of which they did us the honour of 
“ lifting " from our Wireless Year-Book. 


* * * 


American army and navy officers have 
been studying trials of the wireless-con- 
trolled torpedo-boat Natalia. There are 
rumours that the American Government 
will purchase the invention for exclusive 
use. The craft is designed to move over 
the water’s surface with no one on board, 
the engine and steering gear being controlled 
by a wireless apparatus from shore. The 
boat is described as “а huge torpedo 
directed from a wireless station by Hertzian 
waves.” A load of explosives totalling 
4,000 lb. can, it is said, be carried. 


* * * 


We regret to have to announce the death, 
in Brussels, on February 18th, of General 
Albert Thys. He was a reserve officer of 
the General Headquarters Staff of the 
Belgian Army, and has been termed, not 
unjustly, the `“ Cecil Rhodes of Belgium." 
Some thirty years ago he made his name 
when, under his supervision, the railway 
was run from the west coast of África, up 
through Belgian Congo, to Léopoldville, 
whence the whole of the interior is opened 
out by river communication. He was 
the founder of the Banque d'Outremer, 
and has also been closely associated with a 
very large number of colonial and indus- 
trial concerns, amongst which mention 
may be made of the Compagnie du Katanga, 
the Chinese Engineering and Mining Com- 
pany, and the Shanghai Construction Com- 
pany. General Thys has closely- identified 
himself with wireless telegraphy ever since 
it was first demonstrated as a commercial 
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possibility, and his great influence, financial 
resources, and untiring industry contributed 
in no slight degree to its early establish- 
ment not only on the Continent, but in 
" Jands beyond the sea." Up to the day 
of his death General Thys presided as 


The late General Albert Thys. 


chairman over the Compagnie de Télé- 
graphie Sans Fil, at Brussels, besides 
holding the position of a director of Marconi's 
Wireless Telegraph Co., Ltd., and of the 
Deutsche Betriebs Gesellschaft für Drahtlose 
Telegrafie m.b.H. 
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THE WIRELESS.CONTROLLED PROJECTILE. 


We have seen demonstrations of Wireless-controlled Airships and Torpedoes; and why not 
Wtreless-controlled Projectiles ? 
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Wireless Telegraphy in the War 


A résumé of the work which is being accomplished both on land and sea. 


E wrote in the Editorial of our 

W last issue that after the war is 

over the public will begin to under- 
stand the part played therein by wireless. 
Apropos of our statement, the Liverpool 
Journal of Commerce, under the date of 
February 4th, contains the following para- 
graphs which, as they have passed the Censor, 
may be worth extracting as indicating some 
of the directions in which wireless comes to 
the rescue of a difficult situation : 

" The appearance of one or more of the 
enemy' s submarines on the west coast so 
far north as Fleetwood is a matter which 
cannot be dismissed lightly. Of course, the 
material loss we have suffered in this instance 
is comparatively small, while, at the same 
time, we can draw some comforting lessons 
from the fact that the enemy have obviously 
found our surface ships a too elusive quarry, 
and have therefore decided to turn their 
attention to other matters. 

"It would be a comparatively simple 
matter to greatly increase the risks run by 
the enemy, and incidentally prepare for the 
future. Some of our merchantmen have 
succeeded, by good steaming and manceuv- 
ring, in eluding their pursuers, while others 
have only given in after a chase. Jf these 
ships had been fitted with wireless apparatus 
they would have been able to communicate 
with our watchful torpedo destroyers, and 
thereby possibly make the enemy pay dearly 
for hisintrepidity. The cost of such a scheme 
would be very small, while its advantages 
are quite obvious, for, with the added incen- 
tive of the Government bonus, every 
merchantman carrying the British flag would 
become an additional scout capable of com- 
municating any information instantly to 
the proper quarter." 


* * * 


A great deal of attention has deservedly 
been attracted by the public-spirited offer 
of our esteemed contemporary the Syren 
and Shipping, of £500 to the master and 

rew of the first non-armed merchant ship 


which destroys a German submarine. This 
attention has by no means been confined 
to the public of this country. The German 
official wireless news, which comes over 
daily at all hours of the day and night, 
was full of it at once, and incidentally 
showed, by its immediate reference to the 
offer, how perfect the Teutonic spy system 
is. Their facilities for obtaining information 
respecting anything that goes on are little 
short of marvellous. Here we have yet 
another instance of the extent to which 
wireless is being made use of by all combatants. 
Our enemies do not at all appreciate 
the situation thus fairly forced upon them 
by the Syren csl Shipping. One German 


Interior of a modern German Submarine 
Pirate. 
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organ even goes so far as to call it “ a rever- 
sion to privateering," as if this were not 
the proper answer to piracy ! 

We may say that our contemporary 
informs us that they have received numerous 
communications from masters of British 
merchantmen, stating their intention of 
“making a bid" for the prize. The 
Britisher is always a sportsman, and this 
“ Novel Form of Marine Sport," which does 
not lack the spice of a little danger, is sure 
to appeal widely. We think February 18th 
is likely to prove more fatal to German 
submarines than to English merchantmen. 

* * * 

The amount of bluff exhibited by the 
Germans during the present war has been 
tremendous. If wind could do it, Great 
Britain and her Allies would have been 
blown to perdition long ago. Despite 
all the infringements of neutrality proved 
against them with regard to wireless stations 
in different parts of the world, the Germans 
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had the audacity in January last to lodge a 
protest with the little republic of San Marino, 
stating that the wireless station of Mont de 
Titano was being used for the purpose of 
espionage in favour of France, with the result 
that French warships in the Adriatic were 
sending news to Paris through ite inter- 
mediary. They actually demanded facilities 
for sending a German Commission to inspect 
the wireless station. Now this tiny State, 
the smallest independent piece of territory 
in Europe, situated on the eastern spurs of 
the Appenines, possesses an army of but 950 
militiamen! No doubt the Big Bully, whose 
favourite occupation consists of killing babies 
and preying upon the weak and defenceless, 
imagined that Germany would frighten the 
Council of Twelve, who formed the Executive 
of the Republic, into acquiescence in their 
demand. They failed, however, completely. 
The San Marinians refused to consent to 
any visit from any Commission except one 
despatched by the King of Italy ! 
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The Castle of Mont Titano in the Little Republic of San Marino. 
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Our esteemed contemporary the Outlook, 
in the issue of January 30th, has published 
a handsome compliment to our organisation, 
which we take this opportunity of acknow- 
ledging. It takes the shape of an article 
under the title of “ The Boon of Wireless," 
written by its well-known contributor, 
Mr. F. G. Aflalo, and deals particularly 
with the news messages received on ocean 
steamers during the present period of 
strain under war conditions. He administers 
a rebuke to passengers who, missing the huge 
sheets which are known ashore as “ news " 
papers, refuse to pay tribute to the “ human 
miracle by which they are able to get any 
news at all" It is not possible to quote in 
full all the kind things which Mr. Aflalo says 
about us, but we cannot refrain from ex- 
tracting his final paragraph, which states : 

`* There is an aspect of this skeleton news 
" service worth noting, and I will call it, 
"for want of a better description, inde- 
“pendence of interpretation. We get, that 
"1s to say, only the barest summary of 
“ official news. We are immune not only 
"from rumour, from the lying jade who 
"has sported of late with all manner of 
‘ surprises, from Cossacks to Zeppelins, but 
“also from editorial leaders and the too 
"ample riders added by ‘Our Special 
«Correspondent at the Front. For this 
“relief the ocean traveller should, if he 
" knows when he is well off, give much 
"thanks. No longer is he thrall to self- 
“appointed interpreters of official com- 
" muniqués that he is well qualified to 
“understand without such extraneous aid. 
“ A long-suffering public can, after six 
" months of such suzerainty, scarcely ap- 
“ preciate the blessing of emancipation, but 
“it is almost worth making a sea voyage 
“to win it. Marconi gives us the news and 
“leaves us to make our own comments. 
“ The newspaper that would dare do the 
"same would go straight to the public 
" heart." 


* * * 


We have already had occasion to 
make frequent reference in our pages to 
the important part played by wireless 
apparatus on aircraft generally in this 
present war, and in this connection we 
believe that readers of THE WIRELESS 
WoRLD will be interested in a photograph 
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. «England's: Navat Champion оу the Air. 


of Commander Samson, who may be looked 

upon as the British champion in this sphere 

of operations. 
* * * 

We have referred to the fact that 
Germany had herself made plentiful use of 
wireless information from stations situated 
on neutral territory. Whilst in course of 
writing, the following extract from Indian 
Engineering, a Calcutta journal, was placed 
in our hands, and we reprint it in order to 
“ dot our i's and cross our t's ” 

“ WIRELESS TELEGRAPHY.—It is now 
generally understood that the Emden used 
to receive information regarding the move- 
ment of vessels in the Bay of Bengal from 
aerial establishments in the Dutch East 
Indies. The system established in the 
Dutch East Indies is that known as the 
" Telefunken,’ a German patent worked by 
German operators, so that it was easy for the 
captain to receive through his compatriots 
news received by them from India. Ger- 
many had not the same facilities as England 
to establish a wireless chain throughout the 
world because she had not the possessions 
necessary. She therefore used foreign and 
friendly territory for her purpose, making 
such haste to complete her chain that she 
was ready with it long before England, 
though it was from England she got the 
hint. The difficulty of interfering with 
installations on neutral territory has pre- 
vented England from taking any steps in 


Sumatra and other Dutch territory which 
really belong to Germany. These have thus 
stood Germany in good stead during the 
war.’ 


* * * 


The present week has-scen two very 
notable examples of the direct usefulness 
of the power supplied by wireless telegraphy 
in ensuring the safety of vessels by imparting 
information to them in the conrse of the 
voyage. We are referring to the cases of the 
English liner Lusitania and the ss. Cham- 
pagne of the Compagnie Générale Trans- 
atlantique. In the former case, passengers 
who arrived at Birmingham after performing 
their transatlantic voyage from the United 
States by the great Cunarder stated that 
when off the coast of Ireland they received 
a wireless message from the British 
Admiralty instructing them to hoist the 
American flag. This precaution was taken 
in view of the piratical proclamation recently 
issued by the German Government, which 
has been responsible for so many of the 
recent caricatures of the Kaiser as Captain 
Kidd of the Black Flag and Cross-Bones. 
There can be little doubt that any German 
submarine in a position to act in accordance 
with these “counsels of despair" would 
have been only too delighted to have singled 
out the Lusitania for destruction. 

In the case of the Champagne we learn 
that, on January 19th, during the course 
of her voyage to Mexico, the captain 
received a wireless warning to the effect 
that amongst his passengers was a German 
commissioned to blow up the vessel. Now 
on all ocean liners it is the invariable rule 
that the wireless operator acts strictly under 
the orders of the captain, and they alone, 
therefore, on board that ship knew of the 
information which had come to hand in this 
silent and effective manner. The captain 
caused careful and secret search to be made, 
and it was doubtless intensely to the surprise 
of the infamous miscreant that five dynamite 
bombs were discovered, and he himself was 
placed out of power of doing further mischief 
by being put in irons. This case recalls, 
in some respects, the famous instance of the 
discovery of Crippen and Ethel le Neve. 
In the latter case the passengers on the ship 
were not in danger from the companionship 
of the accused persons, while in the former 
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instance the life of every soul on board was 
at the mercy of one who, at the best, must 
be put down as a misguided fanatic. 


* * * 


A Wireless Operator on the 
“ Canopus.” 


Mr. Arthur Bolton, who is now engaged 
as wireless operator on H.M.S. Canopus— 
the first vessel engaged in conflict with 
German vessels—has written home a number 
of interesting letters, from which we are 
privileged to give extracts. 

Mr. Bolton was a telegraph clerk at the 
Midland Railway Station, Skipton, and sub- 
sequently moved to Heysham, and was one 
of the wireless operators engaged there 
when the Midland Railway Company took 
up the system. Не volunteered for service as 
a wireless operator shortly before the war, 
and was called up almost immediately 
hostilities commenced. He has for some 
time been attached to the Canopus, and his 
relatives were somewhat anxious during 
the period when word came that his ship 
failed to arrive in time to assist the Monmouth 
and the Good Hope in their fight with German 
cruisers carrying heavier metal in the 
Pacific. 

Writing from the Falkland Islands on 
December 11th, Mr. Bolton says :— 

“ You hope we are giving the Germans 
*paddy-whack.' Well, we have had some 
excitement, which I expect you will have 
heard all about ere this. We had much 
excitement on November Ist, when the 
Good Hope and Monmouth were sunk, 
but we will say no more about that, and 
about what we have been doing since. 
Now, December 8th is a day never to be 
forgotten. I suppose you have read all 
about it, but I will tell you my little bit. 
I had just had breakfast and was finishing 
my smoke when ' action’ was sounded. Of 
course every man nips to his post like 
lightning when this is sounded on the bugle. 
In a few minutes we learned that five 
German cruisers were coming up, so we 
knew there was going to be something doing. 
They little knew what was waiting for them, 
as our fleet had joined up to us onlv the 
day before. Lucky for us! However, as 
soon as they came within range, our ship 
opened fire on them, and I think several shots 


struck them. It was a surprise for them, 
аз they had not seen us. They immediately 
steamed away, and this gave our cruisers a 
chance to get out of harbour. It was a 
sight to see them steam out and chase the 
German ships. 

“ We did not go out as, of course, it was 
not our duty, as we were guard ship, but we 
were ready for doing so, should we be 
required. We were at high tension all day, 
and very busy. Just after tea-time we got 
word that our ships had sunk the Scharnhorst 
and Gneisenau, two of the largest of the 
five Germans. You should have heard the 
cheer. Shortly after we heard they had 
sunk the Leipzig, and the following morning 
we learned from one of our ships, which 
came in with her wireless shot away, that 
she had sunk the Nürnberg. Also that 
another of ours had captured two ot their 
ships laden with coal, and that our cruisers 
were chasing the Dresden—a fast German 
cruiser. And to think that we had only 
seven men killed, and all our ships afloat ! 
Although we were not in the worst of the 
action we have the satisfaction of knowing 
we were the first ship to open fire and make 
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them turn, thus enabling our cruisers to 
get out of harbour, and our long-range guns 
prevented them from doing any damage to 
the town and wireless station. It was a 
great victory, and something never to be 
forgotten, and good compensation for the 
loss of the Good Hope and Monmouth on 
November 1st.” 


The Swindon Advertiser published à 
letter at the end of last month from Mr. 
Chas. E. Gould, wireless operator on H.M.S. 
Good Hope, who describes his rescue from a 
lonely island in the Pacific. He states that 
he was in rags, but “just in the pink of 
condition,” and continues thus: “ Since the 
war started I have had some terrible hard- 
ships. Days and nights with no sleep— 
out in the open on some mountain or hill 
as observation party for the squadron— 
sometimes sleeping (or rather resting) on 
rushes, bushes or fern leaves, digging a hole 
in the ground and living like a penguin. 
But I am all right now. I am stationed 
ashore at a lighthouse in the Falklands.” 


H.M.S. “ Canopus." 
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Among the Wireless Societies 


Wireless Society of London.— 
Mr. A. A. Campbell Swinton inaugu- 
tated his second term of office as Presi- 
dent of the Wireless Society of London on 
Tuesday, January 26th, by the delivery in 
the lecture theatre of the Institute of Elec- 
trical Engineers of an experimental discourse 
on “Some Electrical Phenomena.” Few 
men are better able than Professor Swinton 
to speak on such a subject in connection 
with wireless work. 

The lecturer explained that, but for the 
war, a new President would have been 
chosen It was, however, the unanimous 
wish of the Committee that he should 
continue in office for another year, and 
the war having made the position of the 
Soclety, in some respects, a difficult one, 
he had acceded to this request. So far 
no information was available upon which 
to base an opinion as to the use of wire- 
less in the war, but the war had had a 
great effect upon all the members of the 
society. Wireless working or experimenting 
was not permitted by the authorities, and 
not a few individuals had suffered severely 
for not strictly obeying the law in this 
respect. He was at one with the authori- 
ties in this matter, as any possibility of 
wireless spying must be prevented at all 
costs. The safety of the people was the 
highest law. As President of the society, 
he had been able, in some cases, not only in 
London, but in the provinces, to assist in 
obtaining an alleviation of the rather 
excessive penalties that had been incurred 
by law, where the offence was obviously 
technical. His own apparatus had not only 
been dismantled, but he agreed to its being 
taken away altogether by the Post Office 
authorities, and he hoped every member of 
the society would, by now, have followed 
that example. He was acquainted with the 
many difficulties with which the authorities 
are at present confronted, and this was not 
the time to put additional difficulties in 
their way. During the past few months the 
society had been of some use to the authori- 
ties, and a number of operators had been 


supplied to the Post Office: not perhaps so 
many as might have been desired, but the 
standard set was a very high one. The 
society had also been working in other 
directions, for which he had received the 
written thanks of the Post Office, not only 
on behalf of that department, but also on 
behalf of the Home Office. At present he 
could not say more, as we did not wish the 
enemy to know too much. As no private 
aerials were allowed at present, it would be 
impossible to give an address illustrated by 
experiments of the character carried out on 
the occasion of his last address. They 
could not, for instance, receive messages 
from the Eiffel Tower, but Commandant 
Ferrié (now Colonel) had not forgotten 
them and had sent a fraternal message, not- 
withstanding thedemands made upon histime 
by his military duties. To this he proposed 
to send a suitable reply, incidentally con- 
gratulating Colonel Ferrié upon his advance- 
ment in rank. 

Debarred from demonstrating anything 
approaching actual wireless, continued Mr. 
Campbell Swinton, he had thought of some 
of the old experiments, of 20 years ago, which 
really laid the foundations of wireless. The 
first experiment demonstrated how an 
electromagnet would hold a ring of aluminium 
suspended in the air. Thus the principle 
of the so-called levitated railwav had been 
demonstrated 20 years ago. There was 
nothing new in it, but the daily papers got 
hold of it and made a great fuss. The 
spinning effect produced upon a metal ball 
or an egg filled with iron filings was next 
shown, as also was the way in which the 
direction of the spin reverses with a reversal 
of the alternating current. The history of 
the Levden jar and the subsequent experi- 
ments of Tesla, Elihu Thomson and Lord 
Kelvin was next recounted briefly. The 
various effects of induction were shown in 
& very interesting manner, such as a lamp, 
fixed to a copper ring, being lighted when 
brought into proximity to another ring, 
charged with current, notwithstanding that 
there is no metallic connection between 
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the two rings and the fact that the demon- 
strator's body was interposed between them. 
It was also shown experimentally how, on 
dealing with high-frequency currents, the 
length of the path the current has to travel 
is more important than the resistance owing 
to self-induction. From this the lecturer 
passed to a description of the well-known 
phenomena with high-frequency currents at 
high pressures, and showed lantern slides 
of discharges. Demonstrations were also 
given of actual discharges and of the 
Duddell musical arc as modified by Poulsen. 
Among other experiments, a number of 
Crookes's tubes effects were demonstrated, 
and a tube containing neon, the property 
of Professor Fleming, was made use of in a 
similar way. Much of the apparatus used 
in these experiments had required a con- 
siderable amount of attention, having been 
laid aside for so many. In addition to 
Professor Fleming's, apparatus was also 
lent by Professor S. P. Thompson, whilst 
Mr. W. Duddell assisted in carrying out 
some of the experiments. To the majority 
of the audience, of course, the experiments 
were more or less familiar, but none the less 
welcome. There were a large number of 
ladies present, and to these the experiments 
were highly interesting. A hearty vote of 
thanks was accorded Mr. Swinton at the 
close. 
* * * 

Liverpool Wireless Association.— 
The annual general meeting of the above 
association was held at the Creamery Café, 
56 Whitechapel, Liverpool, on Tuesday, 
January 19th. The financial position was 
explained by the Secretary, and it was 
decided that the subscription for the year 
1915 should be reduced from бв. to 2s. 6d., 
and that business meetings should be held 
every first Tuesday in the month, the 
initial meeting under this arrangement 
taking place on Tuesday, February 2nd. 

It was decided to ask Mr. F. Shaw, Junr., 
and Mr. W. Rathbone, Junr. (both of whom 
are serving with His Majesty's Forces), to 
continue to act as President and Vice- 
President respectively. Mr. J. T. Mathews, 
of Chester, was also elected as Chairman of 
Committee, and the following gentlemen 
were re-elected as members of Committee : 
Messrs. Coulton, Hyde, Irvine, Forshaw, 
and Constable. Mr. 8. Frith, 6 Cambridge 
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Road, Crosby, Liverpool, was re-elected as 
Hon. Secretary and Treasurer, and Mr. J. 
Bolton (at present serving with H.M. 
Forces) was also re-elected as Assistant Hon. 
Secretary and Treasurer. 

Meetings are held at Creamery Café, 56 
Whitechapel, Liverpool, on alternate Thurs- 


. days, at 8 p.m.: February 4th and 18th, 


March 4th and 18th, April Ist, 15th, and 
29th. Free classes in “ Electricity and 
Magnetism " and “ Ordinary and Wireless 
Telegraphy." Speed practice classes have 
been arranged. 


* * * 


Newcastle Wireless Association.— 
At the monthly meeting of the above asso- 
ciation on December 3rd Mr. N. M. Drys- 
dale continued his excellent course of 
instruction on “ Wireless Telephony.” The 
various types of microphones, hydraulic and 
otherwise, speaking arcs, the use of light 
infra red and ultra violet rays, and other 
methods of wireless transmission of speech 
were described. 

Rhumer’s researches in light telephony 
were exhaustively dealt with. The con- 
struction and action of monochromatic 
selenium cells were explained in detail. 
Specimens of selenium were exhibited, after 
which “Multiplex Wireless Telephony," 
employing one beam of light composed of 
various colours, was fully gone into, the 
lecturer showing clearly how the various 
colours were picked out by the cells designed 
to respond to the particular colours blended 
in the beam. 

Before concluding his lecture, Mr. Drys- 
dale, with the aid of the blackboard, 
described in detail the construction of a 
novel microphone suitable for experiments 
of wireless telephony. 

A spirited discussion followed, after 
which Mr. Drysdale was thanked by the 
chairman on behalf of the members. Mr, 
Drysdale replied, and the meeting—the last 
for 1914—ended. The club sends greetings 
to all old members at home and abroad. 


* * * 


Wireless Association of Central 
Penna, Harrisburg, Pa., U.S.A.—It may 
be of interest to our readers to know that 
the following gentlemen form the executive 
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of the above association : President —L. W. 
Barnhart, ^ Harrisburg ; Secretary—D. 
Harvey Zorger, Junr., Harrisburg; Wire- 
less Engineer—Paul H. Nisley, c/o The 
Association, 409 Kelker Street. 

ж ж * 


Glasgow and District Radio Cfub.— 
Owing to the large percentage of members 
and officials of the above club who are 
now serving under the colours, active pro- 
ceedings are in the meantime suspended, 
but will be resumed at the conclusion of the 


war. 
* * * 


Barnsley Amateur Wireless Asso- 
Ciation.—The last monthly meeting of the 
above association was held on February 3rd, 
when the usual programme was drawn up. 
During the month of January two special 
papers were read by two of the members— 
one, by Mr. Т. W. Hibbert, entitled, “ The 
General Principles of Wireless Telegraphy, 
with Simple Explanations in Phenomena 
Involved ’’; and the other, by Mr. Т. 
Crossley, entitled, ‘‘ Magnetism and Elec- 
tricity as Applicable to Wireless Telegraphy." 
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During the present month (February) Mr. 
Harding (the chairman of the society) is 
giving a series of demonstrations in the use 
of heliographs, a pair of which instruments, 
made by himself, he has presented to the 
association. Severul new members have 
joined the association, and affairs are most 


_ satisfactory. 


Information may be obtained from the 
Secretary, Mr. G. W. Wigglesworth, 2 
Blenheim Grove, Barnsley, and the head- 
quarters of the society are at the Y.M.C.A., 
Eldon Street, Barnsley. 

* * * 


Edinburgh Wireless Cfub.—Owing to 


the large number of members of the 
above club who are now serving in the 
King's Forces or as wireless telegraphists it 
has been decided not to carry on the club 
during the war. It has been suggested that 
the club shall be reinstated some time this 
year, and that it will be assisted as before 
by the management and staff of the North 
British. Wireless Schools, Ltd., Edinburgh. 
All members will be duly notified if this 
euggestion is acted upon. 


Digest of Wireless Literature 


ABSTRACTS OF IMPORTANT ORIGINAL 


ARTICLES DEALING 


WITH WIRELESS TELEGRAPHY AND COMMUNICATIONS READ 
BEFORE SCIENTIFIC SOCIETIES. 


Institution of Electrical Engineers.— 


The 
Paper on “ Variations in Strength of 
Wireless Signals," read before the Institution 
of Electrical Engineers on February 11th, by 
Professor E. W. Marchant, is reprinted 
in pages 748 to 754 of this issue. It 
was followed by a long and interesting 
discussion in which much attention was 
given to the supposition of the existence 
of ionised layers of air in the upper atmo- 
sphere, and the various theories which are 
being advanced to account for the differ- 
ences in signal strengths. Mr. Vyvyan, 
of Marconi’s Wireless Telegraph Co., who 
first apologised for Mr. Marconi's absence 
owing to another important engagement, 
mentioned that recent experiments between 


This Paper was also read on February 9th at Liverpool, 
by Professor К. УУ. Marchant, in the laboratories attached 
to the University there. 


the Letterfrack station, near Clifden, and 
Glace Bay rather tended to support the 
argument that the differences in strength 
of signals may be due to purely local 
circumstances at the transmitting station 
and not to the variations in the condi- 
tions in between the two stations. It was 
clear, he said, that until some organised 
svstem of observation was carried out it 
would be diflicult to come to a definite 
conclusion. With regard to the so-called 
"freak " signals, it had been noted that 
ships in the neighbourhood of South Aus- 
tralia, a distance of 2,500 miles from Cocos 
Island, were frequently able to communicate 
with the latter at night. He believed this 
was a record for a 14 k.w. station. Admiral 
Jackson also spoke of the long distances 
over which signals were received in the 
Pacifie, and this part of the world would, 


-—— — 


he thought, be quite the best for carrying 
out organised observations, as there were 
an enormous number of small islands 
where a perfect earth could be obtained. 
Dr. W. H. Eccles gave some further inte- 
resting figures as to distances over which 
signals had been received. He did not 
altogether regard them as “ freak ” signals, 
as in some parts it was a matter of regular 
communication over such distances. In 
summer he had known of signals up to 
2,500 miles, and in winter 3,000 miles. At 
Samoa last summer they could hear quite 
small ships off the coast of Alaska, Mexico, 
and not far from the coast of Chili. He 
also was inclined to think that in the case 
of the Liverpool-Paris signals the upper 
levels of the atmosphere probably had 
nothing to do with the strength of the 
signals, the distance between these two places 
being quite small compared with the dis- 
tances he had mentioned. 

Prof. G. W. O. Howe and Mr. J. E. 
Taylor supported those speakers who were 
not inclined to place too much reliance upon 
the theory of the effect of the upper layers 
of the atmosphere. Prof. Howe pointed 
out that all high-frequency work abounds 
in pitfalls and what was wanted was a 
standard aerial removed away from all 
buldings. At present everybody was at 
the mercy not only of atmospherics, but 
every other station that was sending, and, 
in London, the Admiralty station was worse 
than any atmospheric. We were rather 
drifting towards using the theory of the 
ionisation of the atmosphere as a means 
of explaining everything according to the 
views of the particular individual. If the 
signals were weak, then, according to one, it 
was due to ionised atmosphere; if they 
were strong, another person would say 
that was due to ionised atmosphere, and so 
on. Mr. J. E. Taylor went even further. 
His faith in any of the speculative theories 
yet put forward was very faint. Of all the 
irresponsible theories, that of a heavily 
lonised upper atmosphere seemed to have 
claimed the most adherents. He, however, 
did not think it feasible that these huge 
banks of ionised air could vary with sufficient 
rapidity to produce the variations in the 
strength of the signals that have been 
observed. His own theory was that in the 
atmosphere there is normally a very con- 
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siderable potential gradient due to the atmo- 
spheric electric charge. Due to this, the ex- 
posed antenna had an appreciable field, and 
upon which it was superposed. The atmo- 
spheric potential gradient had, in effect, the 
property of greatly increasing the spread of the 
electric field from the antenna in an upward 
direction, and it might be that in this way 
the variations were, as Mr. Vyvyan sug- 
gested, local. 

Mr. W. Duddell questioned whether the 
Einthoven galvanometer was the best to use, 
and drew attention to recent improvements 
by M. Abraham, of Paris, who had, he 
said, constructed a moving coil galvanometer 
which was as sensitive as the Einthoven and 
had many other advantages as well. Mr. 
A. A. Campbell Swinton commented upon 
the use of the crystal detector by Professor 
Marchant, having regard to its well-known 
want of uniformity, and expressed a hope 
that an instrument would be devised which 
would enable experimenters to work without 
the crystal detector-—t.e.,to be able.to measure 
the oscillations without having to have them 
rectified. Mr. P. R. Coursey gave an account 
of some similar observations which Professor 
J. A. Fleming has been carrying out at 
University College and of the desire to carry 
them on simultaneously with Professor 
Marchant. The signals in this case were also 
received on an Einthoven galvanometer 
through the usual form of tuner, and the 
monthly chart was of very much the same 
character as that of Professor Marchant’s. 
From this chart it appears that the greatest 
falling off in the signal strength occurs when 
it is clouded both in Paris and London, 
but it was not suggested that any generalisa- 
tion can be drawn from charts of this kind 
extending over so short a period of time. 
In the observations so far taken by Professor 
Marchant and himself, Professor Fleming 
admits there is nothing to show definitely 
whether these variations in signal strength 
are due to something happening in Paris, 
London, or Liverpool, or in the region 
between. It was, of course, due to Professor 
Fleming that the British Association Com- 
mittee for Radiotelegraphic Investigation 
was appointed three years ago, and under 
Dr. Eccles much good work has been 
done. It is, however, interrupted by the 
war. 

In reply, Professor Marchant mentioned 
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that he experienced his greatest difficulties 

їп carrying on the observations from 

the operations of the Liverpool amateur 
operators. | 

! * * * 
The Institution of Mechanical Engineers.— 
At a meeting of the above institution, 
on Friday, January 22nd, a most inter- 
esting and instructive paper was read 
by Mr. John Dewrance, member, of 
London. The subject dealt with was the 
“Standardisation of Pipe Flanges and 
Flanged Fittings,” a matter of considerable 
importance to both manufacturers and to 
users. It was pointed out that it was 
especially desirable to arrive at such stan- 
dards as would, on the one hand, ensure 
efficient joints, and, on the other, avoid 
undue weight; while it was also necessary 
that the standards arrived at should be such 
as would be suitable for stocking in quanti- 
ties by the makers of pipes, valves, etc. 
The following points were dealt with sepa- 
rately in the paper : (1) Diameters of flanges 
and bolt-hole circles ; (2) Number of bolts ; 
(3) Thickness of flanges: (4) Jointing 
materials. The subject was handled by a 
practical man in an eminently practical 
manner, 

* * * 

The Institution of Electrical Engineers, 
Victoria Embankment, London, announce 
the following meetings of their Students' 
section for March, the meetings in each case 
commencing at 7.45 p.m. : 

March 3rd.—Subject : “ Discussion on the 
Application of Electrical Engineering 
to Warfare." 

(а) Communications, Wireless, etc. (opened 

by P. R. Coursey). 

(b The Laying and Firing of Mines 

(opened by S. G. Killingback). 

(c) Searchlights and Projectors (opened 

by E. L. M. Emtage). | 

March 17th.—Subject : “ Some Experiments 
on the Induction Generator,” by W. H. 
Date. 

March 31st.—Subject: “Some Notes on 
High-tension Overhead Transmission 
Lines,” by E. T. Driver. 

* * * 


We have received a cutting from the Mon- 
treal Gazette, under date of January 2lst, 
giving an account of a contract that has 
been arranged by the officials of McGill 
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University for the erection of a wireless 
receiving equipment which will give the 
university one of the highest and longest 
aerials in Canada. 

In a future issue we purpose giving a de- 
tailed account of this important equipment 
illustrated by photographs. 

* * * 

A paper by Emil J. Simon and Lester L. 
Israel on the operating characteristics of 
a three-phase, 500-cycle quenched-spark 
transmitter was read before the Institute 
of Radio Engineers in September last. 
The attempt to produce a nearly continuous 
radiation of energy and high-tone frequencies 
by the use of polyphase transmitters is 
historically considered. The work of Eisen- 
stein and Seibt is described. Experiments 
were made with two-phase and three- 
phase transmitters. It was found that the 
wave trains produced by successive dis- 
charges in adjacent phases overlapped in 
the antenna, thereby causing unmusical 
tones in the receiver and а diminution of 
transmitter efficiency. This decrease in 
efficiency is attributable to the increased 
reaction of the antenna on the closed oscil- 
lating circuits and the consequent disturb- 
ance of the regularly spaced spark dis- 
charges of the transmitter of each phase. 
By increasing the antenna damping, thereby 
lessening the overlapping of successive 
wave trains, the musical quality of the tone 
was improved and the transmitter efficiency 
markedly increased. Tests on dummy an- 
tennas and actual long-distance tests were 
made. The production of practically sus- 
tained radiation, susceptible of reception 
by the use of the tikker or analogous devices 
and produced by polyphase transmitters, 
is favourably considered. The limitation 
of quenched transmitter efficiency by the 
overlapping of rapidly successive wave 
trains is discussed 

* * * 

The December proceedings of the Insti- 
tute of Radio Engineers, New York, con- 
tains a list of the officers, past-presidents 
and committees of the Institute, and papers 
as follows: “ The ' Hytone’ Radio Tele- 
graph Transmitter,” by Melville Eastham ; 
“ Radio Traffic," by David Sarnoff; '' The 
Resistance of the Spark and ite Effect on 
the Oscillations of Electrical Oscillators.” 
by John Stone Stone. 


THE AMATEUR HANDYMAN. 


DIRECT COUPLED RECEIVING 
SET. 


By F. CLARK, 


HE set described here was designed 
with the view of using all the 
apparatus either collectively, as a 
complete set, or individually, as separate 
parts of apparatus (see circuit, Fig. 1). 
The size of the outside containing case is 
74 in. by 74 in. by 43 in., and all the ap- 
paratus is fixed to the top of the set, which 
is of ebonite,there by ensuring good insula- 
tion and facilitating any necessary repairs. 
The inductance is wound on a 6 in. 
diameter tube 4 in. deep, which is fixed to 
the top by means of four small brackets. It 
is wound with 220 turns of 0:010 enamelled 


Er 


Fic 1 


covered copper wire. The method of wind- 
ing is as follows: the end of the wire was 
first fixed to the top stud on the right-hand 
side. Two turns were then wound, and a 
hole punched in the tube, through which 
the wire was drawn. Next, the insulation 
was scraped off the wire for a short distance, 
and the wire was then hooked over a tag 
secured to the stud by means of a nut, 
holding the stud in its place. The tag can 
either be made from small loops of copper 
wire, bent pins or a small chain obtainable 
from any ironmonger, which makes excellent 
tags when the links are separated, at the cost 
of about sixpence for 200. The wire was 
then pulled tight, and a further two turns 
made, when the process was repeated 
until complete, all connections then being 
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soldered; the right-hand arm being 10 
studs of 2 turns, and the left-hand arm 
being 20 turns to each stud, the left-hand 
arm giving coarse adjustment, and the 
right-hand arm fine. 

A carborundum detector was used in 
view of its adaptability to a set of this nature, 
and it has given very satisfactory results. 
The detector consists of two German silver 
springs, with two small brass cups fastened 
to the ends, the crystal being held in 
position by the pressure of both springs. 

The use of carborundum, however, made 
it necessary to have a potentiometer, the 
correct adjustment of which is easily found. 
Move the arm on the right-hand stud until 
& position is found at which the movement 
either way decreases the strength of the 
signals. This is, of course, the best position. 

The potentiometer is the centre arm, and 
has & resistance of 100 ohms, each stud 
giving a variation of 10%. This is equally 
simple to wind, the resistance wire being 
fastened to the first tag, threaded through 
a hole made in the tube, back to the next 
tag, and so on until complete. A few inches 
of a suitable size of resistance wire will give 
the necessary resistance. 

The blocking condenser is of much 
smaller capacity than the usual type of 
condenser. I made my first condenser 
while listening to signals, and found that 
8 sheets of tinfoil 24 in. by 14 in., separated 
by very thin waxed paper, gave the best 
results. After making one it can, of course, 
be easily duplicated. It does not neces- 
sarily follow, however, that the capacity 
suitable for one pair of telephones will 
suit all. | 

The pivot on which the arms rotate is of 
easy construction, and consists of a screw 
(screwed to the head) of any suitable 
diameter and long enough to go well 
through the ebonite. Under the screw is a 
washer, the arm, another washer, and lastly 
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а nut, which is screwed up to give the 
necessary friction to the arm. On the under 
side of the ebonite another washer and nut 
are required. By holding the top nut with 
a spanner and getting someone else to hold 
the screw the bottom nut can be tightened, 
a tag fitted and another nut screwed up 
tight for connection purposes. As an 
alternative, the wire may be soldered 
direct to the screw, as shown in Fig. 2. 

The arms are of German silver spring, 
and have a small ebonite handle fitted to 
the end for insulation purposes and ease of 
operation. 

The top right-hand terminal is aerial; 
the top left-hand terminal earth; the 
bottom right-hand terminals battery for 
potentiometer, and the bottom left-hand 
terminals telephones. 


AN EASILY ERECTED AERIAL 
MAST. 
By W. A. BRADY. 


N this case I have made use of two 14-ft 
Г which have been continuously 

in use for practically four years and two 
spare odd lengths of scaffold pole, the length of 
lighter piece being about ft. 8in. and heavier 
piece about 8 ft. 8 in. A single section of 
mast of sufficient height could be used, pro- 
viding same is not too heavy. 

Allowing for joins, the height is approxi- 
mately 38 ft., and the need of digging a hole 
for mast is obviated in the following way : 
Obtain two lengths of old gas pipe, the out- 
side diameter of mine being about ў in. and 
the length 7 ft. 6 in. Select position and 
hammer pipes into ground about 3 ft. deep 
until firm; they should be placed at a dis- 
tance apart to allow thickest part of mast 
to easily fit between them. 

The bamboos are bound together in the 
following way: Make one turn and fasten, 
leaving a length of string which will be 
covered and eventually fastened to end of 
binding (see illustration, Fig. 1). Continue 
binding until there is a sufficient length left 
for tying. I used thick tarred string and 
gave all joins and bindings several coats of 
varnish. 

The same method can be used in joining 
bamboo to scaffold pole, but the diameter of 
bamboo being less than that of scaffold, the 
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bindings will probably need plugging with 
pieces of wood. If plugs are used, thev 
should be driven in bindings in a downward 
direction to prevent them from working out 
should bindings stretch in very dry weather. 

The two lengths of scaffolding I bolted 
together. 

Lay out completed mast with bottom near 
gas pipes; screw two stout screw-hooks into 
bottom of mast, placing through hooks a 
strong metal rod and fasten same by means 
of copper wire to pipes, as close to ground as 
possible (see sketch, Figs. 2 and 3). 

Attach suitable guy ropes and the mast 
is easily raised by one person, using the 
hooks and rod as a pivot. A turn or two 
round mast and pipes will be sufficient to 
hold mast until the rope binding is complete 
and guys tightened. 

The bottom part of mast should have 
previously been given a coat of tar or paint. 

I used a method of weighted aerial hal- 
yard, but this was similar to that described 
in a recent number of THE WIRELESS WORLD. 


HOW TO CONVERT YOUR 
WIRELESS TELEGRAPH INTO 
A WIRELESS TELEPHONE. 
By EARL C. HANSON. 


HE following is a description of a 

| simple and inexpensive wireless tele- 

phone that can be made by those 
owning a wireless station. 

It is not necessary to use direct current or 
high cycle generators to produce a rapid 
train of almost undamped oscillations for 
wireless telephony. 


i 
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Aeria 
Small Condenser 


Wireless Transformer is 


| Carbon 
trometer 
Arc ap 
Source of Alternating 
Current at Commercial Frequencies 


Common Transmitter 


Ground “= 


Instead of using a spark gap with metal 
electrodes, take two hard carbons and 
place them a micrometer distance apart. 
Disconnect all but a few plates of condenser. 
Place a common telephone transmitter in 
series with the ground wire, or in the closed 
radiating circuit, and you have a simple, 
reliable wireless telephone station. It may 
be well to state here that a number of trans- 
mitters can be connected in parallel or 
multiple series and connected to a common 
mouthpiece, thereby allowing more power to 
be used. Again, very little insulation will 
be required, as the are gap, being of a 
micrometer size, eliminates high potentials. 

Due to the fact that a micrometer are gap 
is placed across the terminals of a trans- 
former and the condenser used is small, 
à high-frequency current is produced 
thousands of times higher than the initial 
low cycle supplied to the primary of the 
step-up transformer. 

The gap does not require cooling, and since 
any commercial frequency can be used, it 
makes the ideal type of a wireless telephone 
for the experimenter. 


SOME WIRELESS APPARATUS. 
By ** GIBSOR." 


HE manufacture of a variable con- 

| denser of the rotary type for re- 
ceiving seems to be taboo with many 
amateurs, but the task is not so formidable 
as might appear, and my own experience 
should encourage others to make this appara- 


tus for themselves. Economy being an 
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essential consideration, I was not unneces- 
sarily extravagant in the use of materials, 
and the total cost of my apparatus was 
about 7s. 

From a piece of sheet zinc, g-in. thick, I 
cut out squares 6 in. x 6 in., which were 
subsequently rounded and cut up. 

In all 24 squares were used, giving 24 
fixed and 24 moving plates. The measure- 
ments given are suitable to commence with, 
as the B plates have to be cut down slightly 
when they are fitted in with those fixed. The 
A plates were clamped together, and the 
three holes, 2; in. diameter, drilled. The 
hole in the B plates was also drilled to the 
same size. 

It was found advisable to use one B plate 
as a template, and to work on the base- 
board a suitable position for three ,%,-in. 
brass rods, each 5 in. long. 

These rods were screwed at each end, and 
fixed in position on the base. 

Next, 24 circles of leatheroid, 6 in. 
diameter, were cut, and a circle of leatheroid 
bent round each A plate. 

An A plate and leatheroid were then 
placed on the three upright rods, and pushed 
down to the bottom. 

Three ;',-in. thick washers were placed on 
each rod, and another plate and its leatheroid 
casing slipped on. This was repeated till 
all 24 plates were fixed. 

The position for the central rod, the 
length of which should be about 8 in. long 
(depending upon the size of the handle to 
be fitted) was next located. A nut was put 
on, and I found it better to put various 
numbers of washers on, the best number 
being determined by the position of the 
moving B plate. 

When all the B plates were fitted a nut 
was put on to keep them tight and in 
position. 

The top board was drilled and held in 
position by the three rods going through the 
fixed plates and two distance rods. 


By the way, the operators on the interned 
ships don't seem to have a spark of enthue 


siasm. 
" » * 


Names of Belgian towns are to be included 
in the next Burn List. 
E 
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MY STATION. 
By C. W. GREENE. 


BRIEF account of my station may 
A be of interest. The aerial is of the 

inverted type and consists of two 
single strands phosphor-bronze wires, 6 ft. 
apart and 135 ft. long. It is 38 ft. high at 
one end and 28 ft. at the other. The 
down-leads are taken from the higher end 
and enter the house through a glass tube fixed 
in the frame of the bedroom window. 

The transmitting gear consists of an 
8-volt 50-amp.-hour accumulator, a l-in. 
spark coil, two Levden jars, helix and key. 
The Leyden jars are half-pint size and are 
connected in parallel, and the helix consists 
of 12 turns of No. 10 aluminium wire wrapped 
on a 9-in. frame. 

The receiving set is made up of the fol- 
lowing: an oscillation transformer, the 
primary of which is tuned by means of a 
slide, and the secondary by means of tap- 
pings, silicon and carborundum detectors, 
two variable condensers, potentiometer, 
and 2,000 ohm phones. I have also a 
direct-coupled receiving set which may be 
connected up to the detector and phones hy 
means. of three switches. 
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A VARIABLE CONDENSER. 


R. N. J. DE WAARD suggests the 
М following method for making a 
variable condenser :— 

Take two test tubes such as are used by 
chemists, one fitting easily into the other, 
and both being filled with water. Spirals of 
copper wire reaching to the bottoms should 
be placed in each tube, that in the latter 
being of such diameter as to allow a smaller 
tube to slide up and down it. According to 
Mr. de Waard, mercury does not give better 
results than water. 


SHIPWRECKED WIRELESS 
OPERATORS: 


Paul Kreiger and William Miller, wireless 
operators living in New York, were ship- 
wrecked recently off Shipwash Sands, Essex, 
England, whilst serving as members of the 
crew of the Norwegian steamship Obidense. 
They applied to and received from the 
American Consulate transportation back 
to the United States. 


RAPID WIRELESS SERVICE. 


On the last trip of the Cunard steamer 
Franconia, when the boat was sixty miles 
off New York, a passenger sent a marconi- 
gram via the Western Union to San Diego. 
Cal., prepaying the reply. The message 
was sent through the Marconi station at 
Sea Gate and, to the astonishment of the 
passenger, the reply was delivered to him 
in fifty-five minutes. This is probably a 
record-breaker on sending a wireless mes- 
sage from a ship at sca across the con- 
tinent and delivering reply cn board ship. 


WAR NOTES. 


By Our Irresponsible Expert. 


Dkvinisu INGENUITY OF OUR ENEMIES. 

А correspondent, who is perfectly un- 
trustworthy, states that he has it on good 
authority that Germany is building sub- 
marine Zeppelins which will drop hombs 
upwards. 

* * * 
WORRIES OF WARTIME. 
Operator in aeroplane: “ Bother, Гуе 


dropped my pencil!” (Left volplaning.) 
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INSTRUCTION IN WIRELESS TELEGRAPHY 


(Second Course) 


(VIII.) The Receiving Circuit. 


{The article in the March (1914) number completed the first course of instruction. The present is the eighthof a new serics 
of articles, which will deal chicfly with the application of the principles of wireless telegraphy. Those who have not 
studied that series are advised to obtain a copy of “The Elementary Principles of Wireless Telegraphy,” which s 


now published, price Is. net, and to master the contents before taking up the course of instruction. 


Ап announcement 


eoncerning the second examination appeared on page 333 of the August number of THE WIRELESS WORLD.] 


743.— The detection of electric waves 
sent out from a distant station -involves 
the use of two appliances : 

1. An aerial to collect energy from the 
electromagnetic waves travelling through 
the ether, and to convert this energv into 
high-frequency alternating current, and 

2. А detector to render this current 
apparent. 

These two appliances are connected by 
the receiving instrument, of which there are 
many designs, which differ according to the 
nature of the detector and to the amount 
to which the signals required are sifted out 
or tuned from amongst all those which are 
affecting the aeria] at the time. 
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The following are the most usual arrange 
ments used for connecting the detector and 
aerial : 

1. Certain detectors can be connected in 
series with the aerial. 

2. The detector is connected in shunt 
with an inductance in the aerial circuit. 

3. The detector is connected in shunt to 
an inductance which is inductively coupled 
to the aerial circuit. 

4. The circuit is similar to the above, but 
a tuning condenser is connected in parallel 
with the inductance to tune the circuit to 
the wave-length of the signals. 

5. The circuit is similar to the above. but 
the detector circuit and aerial circuit are 
coupled by means of one or more inter- 
mediate circuits which are tuned to the 
wave-length of the signals. 

The first necessity in the receiving appara- 
tus is for the aerial to be tuned to the wave- 
length of the signals. When the wave- 
length of the signals is greater than the 
natural wave-length of the aerial an in- 
ductance is connected, and when it is 
shorter a condenser is connected in series 
between the aerial and earth. For receivers 
intended for long and short waves both 
inductance and condenser should be pro- 
vided. 


Desin of Aerial Tuning 
Inductance. 


744.— The amount of inductance required 
depends on the maximum wave-length it is 
desired to receive and the capacity of the 
aerial. Except for short waves, the in- 
ductance cf the acrial itself may usually be 
neglected. 

The capacity of the aerial can be either 
measured or calculated from the formula 
and curves given in Professor Howe's article, 
which appeared in the last three numbers of 
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THE WigELEsS WonLp. Having obtained 
this capacity, we apply the usual formula 
to calculate the inductance required in 
exactly the same way as was done for the 
transmitting inductance in paragraph 738 
in last month's issue. From this value 
must be deducted the inductance of the 
coupling coil if a coupled receiver is con- 
templated, and also, if necessary, the 
inductance of the aerial itself. 

The dimensions of the coil to give this 
value of inductance can now be calculated. 
A formula suitable for this purpose appeared 
in paragraphs 739 to 740, and in a subse- 
quent article other formule will be given. 

The gauge of wire used is of some impor- 
tance, since a coil wound with fine wire will 
have a higher resistance than one wound 
with thicker wire, and this resistance will 
reduce the strength of signals. Large 
inductances for tuning to long waves should 
therefore be wound with thicker wire than 
small ones for shorter waves. 

Where single wire is used the wire should 
not be finer than, say, No. 26 S.W.G., nor is 
it advisable to use heavier wire than No. 16 
or 14 S.W.G. If wire of less resistance than 
these are required, it is better to use stranded 
wire, each strand being separately insulated. 

Hence, in designing the inductance, the 
size of former or the space which is available 
for it should be determined, and the largest 
gauge of wire selected which will give the 
required number of turns in the space. 

In order that various wave-lengths may 
be tuned with one inductance coil it is 
usually provided with tappings, which are 
brought to terminals or contacts, so that 
the aerial can be connected to any one of 
them as required. A method largely used, 
which is very convenient, is to wind the coil 
with enamelled wire, and to provide a slider 
which makes rubbing contact with the wire 
along a line where the enamel has been 
removed. 

745.—It is not advisable to attempt to tune 
both long and short waves with the same 
coil, since, as has been pointed out before, 
each coil has a capacity from one turn to 
the next. This capacity confers a definite 
wave-length on the coil, and if only a small 
part of it be in circuit the conditions may 
be such that the idle part of the coil may 
interfere with the rest of the circuit, reducing 
signals. 


A 


JU 


E 
Fig. 2. 


Another point to be noted is that no part 
of the coil should be short-circuited, whether 
it is in circuit or idle. The short-circuited 
coil will absorb energy from the rest of the 
circuit, and the effect is greatest when the 
ratio of short-circuited coil to the part in 
use is large—e.g., when only one or two 
turns are short-circuited. 

An article on this subject by Dr. L. Cohen 
appeared in THE WinELEss Мовір for 
January, 1914, with several examples 
worked out showing the reduction in 
current-strength which takes place. 

Hence, when designing an inductance 
with sliding contact the contact must not be 
a broad one. 

For reception of very long waves on short 
aerials the amount of inductance required 
for tuning becomes very large, and it is 
desirable to ascertain whether any other 
method is available. 

It is known that if an aerial tuning 
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inductance be shunted by a condenser, then 
longer waves can be tuned to than by the 
inductance alone. 

The strength of signals received is less than 
if the aerial be tuned bv inductance alone, 
unless a high resistance is thereby used, and 
rapidly falls as the capacity of the condenser 
is made larger. The method should there- 
fore be used only when sufficient inductance 
to tune is not available. 

For an inductance provided with tapping 
the most convenient arrangement is to 
space the tappings further apart as the 
amount of inductance in circuit is increased. 
An example will make this clear. 

Suppose a certain aerial requires 280 
microhenries to tune to 1,000 metres, then, 
in round figures, the inductance required for 
other wave-lengths is : 


1,120 mierohenries for 2,000 metres. 


2,500 ^ 3000  ., 
1.500 к 4.000 0 ,, 
10,000 к 6,000 — ,, 
18,000 * 8,000  ., 


The inductance of a coil is roughly pro- 
portional to the syuare of the number of 


turns in it; and hence, if 100 turns were 
required for 280 microhenries, 200 turns 
would approximately be required for 1,120 
microhenries, and 300 turns for 2,500 micro- 
henries, and so on, or the number of turns 
required is roughly proportional to the wave- 
length. But for good tuning we require 
as many tappings for wave-lengths between 
1,000 and 2,000 metres as between 2,000 
and 4,000 and 4,000 and 8,000 metres, so 
that if there are 4 tappings between 400 and 
800 turns we require as many between 200 
and 400 and between 100 and 200 turns 
for the best results. 

7486.—Having designed the aerial tuning 
inductance, further consideration of the 
receiver depends on which of the five 
classes enumerated above it resembles most. 

For the first class, in which the detector 
is placed in series with the aerial, we have 
in the inductance and a variable condenser 
in series for short waves everything neces- 
sary to tune the aerial to the signals. 

A magnetic detector may be used in this 
manner, and also a thermo-galvanometer, 
the latter being more of à measuring device 
than a detector. 

In order that any detector may be used 
in this way it must be of low resistance 
compared with the aerial and its associated 
inductance, since otherwise an inefficient 
receiving arrangement will result. For the 
second arrangement it is only necessary to 
provide the inductance with switches or 
sliding contacts for connecting the detector 
and telephones for a complete receiver to 
be made. 

We now come to the inductively coupled 
receivers. If we have two coils of wire 
which are close together, or even one inside 
the other, then for high-frequency currents 
the amount of energy which the secondary, 
with the detecting devices associated. with 
it, can absorb from the primary depends on 
the potential induced between its ends by 
the primary. This potential depends princi- 
pally on two factors, the degree of coupling 
between the circuit, and the extent to which 
the circuits are in tune with the signals ; 
and these factors are correlated in such a 
way that the tighter the coupling the less 
close need the tuning be in order to obtain 
the same strength of signals through the 
detector. If the coupling be very tight, as 
when one coil completely encloses the other, 
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the range of wave-lengths which can affect 
the detector without tuning will become very 
great, and the receiver gives flat tuning or is 
said to be aperiodic. For some special 
purposes this is advantageous, although in 
general it is not. 

Since, as has been previously pointed out, 
every coil has a capacity of its own, it has 
a definite natural wave-length, and signals 
on this wave-length will be received better 
than those on wave-lengths which differ 
greatly from it. Hence no circuit can be 
strictly aperiodic, and the term is merely a 
relative one. 

If the coupling between the coils be made 
weaker, or looser as it is sometimes termed, 
then tuning becomes closer, and when the 
coils are wound in single layers will become 
quite sharp, but if the coil be in several 
layers its capacity will be greater in pro- 
portion, and the tuning is not so sharp. 

Receivers on this principle, in which the 
secondary has three or four tappings for 
different wave-length ranges, are used in 
some systems of wireless telegraphy. 

747.— The addition of a condenser in 
parallel with the inductance greatly increases 
the usefulness of the receiver, which now 
fulls under class 4 of the above list. 

The most efficient circuit will be obtained 
when this condenser is of very small capacity, 
or even zero, but this means a separate coil 
for every wave-length to be received, and is 
not practicable in a universal receiver. 
The maximum capacity which can be 
usefully used for tuning an inductance to 
various wave-lengths depends on the par- 
ticular detector in use. 

Hivh-resistance detectors like the Fleming 
valve and carborundum work best when the 
potential between the ends of the secondary 
coil to which they are connected is large, 
which occurs when the secondary itself is of 
large inductance. Therefore for these de- 
tectors only a small capacity condenser 
should be used. 

Low-resistance detectors, as galena and 
zincite, however, work best with smaller 
inductances for the same wave-length, or a 
larger value of capacity may be used. 
Suitable values for these capacities are: 
High-resistance detectors, :0002 to  :0004 
mfds. max.; low-resistance detectors, "0004 
to ‘0015 mfds. max. 

The capacity of the inductance has been 
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referred to several times. This is often 
called the distributed capacity of the 
winding, and includes (1) the capacity 
between the various turns due to the poten- 
tial differences between them. If the turns 
were of bare wire, spaced from each other, 
and not supported on any former or only 
touching the former, this factor could be 
calculated, although as far as we are aware 
no formule for the purpose have yet been 
published. (2) If the coil, instead of being 
constructed as above, is wound of insulated 
wire, of which the turns touch and the 
whole lie on the surface of a former, as 1s 
generally the case, the above capacity will 
be increased by an amount proportional to 
the dielectric constant of the insulating 
material in use. Since the coil presents а 
large surface of thin insulating material to 
the atmosphere, a certain amount of moisture 
will be absorbed by it, according to the 
hygrometric state of the atmosphere, and 
this will alter the dielectric constant and 


vary the capacity accordingly. (3) If the 
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former on which the coil is wound be in 
the form of a tube, then any conducting 
material which may be present on the 
inner wall of the tube will form a condenser 
with the wire on the outer wall. 

This extra capacity due to moisture in 
the insulation or conducting material inside 
the former is harmful, since it is a source of 
loss of energy which can be avoided. 

Before winding a coil the inside and 
outside of the former should be examined, 
and if necessary cleaned. Wooden formers 
are sometimes used in place of the more 
expensive ebonite or fibre tubes. These 
should be of dry wood (mahogany is a 
suitable material), and thoroughly impreg- 
nated with hot paraffin wax to prevent 
moisture penetrating the walls in course of 
time. Paraflin wax being non-hygroscopic, 
із à good material for protecting the wind- 
ings from damp. 


THE AIRMAN, THE WIRELESS, 
AND THE BIG GUN. 


How Тнкү Wonk IN UNISON. 
TELLING description of the way 


in which the aeroplane, the wireless 

telegraph, and the telephone assist 
our gunners to obtain the wonderful results 
they have achieved is given by Dispatch 
Rider Relf Gurney, son of a Hereford 
Alderman, and quoted in the St. Andreu’s 
Citizen. 

" Em sitting in a little hole," he writes, 
* with the wireless operator and the tele- 
phonist. On our right, in a field under the 
shelter of an old barn, is the big gun. It is 
sheltered and screened with branches, straw, 
etc., and to hostile aircraft it would be very 
hard to detect. The wireless man removes 
lus cigarette from his lips, carefully puts it 
out, and places it behind his ear, and bends 
over his instrument. He then starts. to 
seribble on his message pad. 

"Ilean over and read the words, * Just 
leaving. Shall be with you in four minutes.’ 
The telephonist transmits the message to the 
gun, and almost immediately a white speck 
appears on the skv, and the drone of a 
powerful engine is heard. The operators 
adjust their instruments for the last time, 
and fit. their ear-pieces more firmly on their 
heads, 

“7 Prepare for action,’ writes the wireless 
man. The message is duly transmitted, and 
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I stuff cotton wool into my ears. The aero- 
plane soars over our heads, and mounts 
higher and higher over the German lines. 
‘He will get it in a minute,’ mutters the 
telephonist; and, sure enough, as he 
speaks, a huge white ball of smoke appears 
to the left of our machine. 

“ The flying man makes a graceful detour 
with his machine, and then takes up his 
original course once more. The wireless 
man stiffens again, stoops and writes; this 
time a jumble of figures and numbers, or so 
it appears to me, and as they are trans- 
mitted the huge barrel of the gun moves 
slowly, and at length comes to rest. The 
gun team stand clear, the lanyard is pulled, 
and the gun runs back "midst a huge cloud 
of dirty smoke. It is immediately followed 
bv a deafening roar, whilst the projectile is 
heard screaming away over the enemy's 
lines. 

“ While tke gun is being resighted for a 
second shot we in the ‘ dug-out’ anxiously 
await the wireless message from the skies, 
telling us the effect of the shot. ‘Fifty 
yards short, says the operator. ‘ Fifty 
vards short,’ repeats the telephonist. With 
great care the gun-sighting is corrected, and 
avain a shell is sent hurtling towards the 
target. The anxious wait follows: our 
wireless man taps impatiently with his 
pencil; I light a cigarette to while away 
the seconds. ‘Good!’ the operator ex- 
claims, ‘direct hit; fire six shots more.’ 
Thus he writes down the message from our 
aircraft. And as the gun is again resighted 
its smoking muzzle seems to smile at the 
sheer pleasure of the gunners at their won- 
derful work." 


MORE WAR NOTES. 


GERMANY'S LAMENT ABOUT AMERICA. 
W ith Wireless Waves We Wrong the World, 
I niquitous our bluff. 

R egardless of the shuhtest truth, 
E ach Eve we send the stuff. 
L onz Lamentable Lies they are, 
E ach Earns a further smile, 
S ince Simple as he Seems to be, 
S am Stemly Shuns that Style. 

* * * 

Eiffel Tower to Norddeich (singing): 
* You take the high note and ГЇЇ take the 
low note, and we'll jamb the rest till the 
morn—-ing ! ” 
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Wireless 1n the Courts 


Heavy Fines for Law-breakers 


continué to pay penalties for con- 
travention of the Defence of the 
Realm Consolidation Act, 1914. It 1s 
evident that there are stil a few whose 
enthusiasm for their hobby has blinded 
them to the gravity of their position under 
this Act. What the position really is, is 
clearly set forth in this month's Editorial 
Note on page 745. | 
It 1s hardly conceivable that the campaign 
against suspects (a campaign with which all 
true patriots must be in entire sympathy) 
will be extended to the possessors of metallic 
clothes-lines, but the position is an extremely 
uncomfortable one for persons owning an 
induction coil, a Morse sounder, or even a 
flag-pole, for these can all be construed as 
important parts of an equipment by an 
astute counsel. Would-be students of elec- 
trical phenomena will be discreet if they 
suspend all experimental work and the 
manufacture of parts, and (in the event of 
the possession of even individual parts) 
state their case to the postal authorities 
without further delay. Six prosecutions 
at least have been made since the beginning 
of the year. Of these four have resulted in 
stiff fines, with the alternative of imprison- 
ment extending from one to six months. 
One charge was the subject of a court- 
martial, but in tliis instance the accused was 
found not guilty, and discharged. 


Р: owners of wireless apparatus 


MANCHESTER COURT-MARTIAL. 

The case in question was the prosecution 
of Frederick Goddard, of 14 Nether Street, 
Ardwick, a member of the staff of an 
important Manchester daily paper. Origin- 
ally there were two charges against Goddard : 
one, that without lawful authority he was 
in the possession of apparatus for tapping 
messages sent by wireless telegraphv ; and 
the other that, without permission of the 
Postmaster-General, he had in his possession 
apparatus, or component parts of apparatus, 


for transmitting wireless messages. These 
charges were subsequently amended, as it 
was found that they had been laid under an 
Act of Parliament passed after the alleged 
offences were committed. The accused was 
detained in custody for fifteen days previous 
to the opening of the court-martial. The 
revised charges were substantially of the 
same character. 

Evidence showed that Goddard had a 
complete set of apparatus for receiving 
wireless signals, for which he held the 
licence of the Postmaster-General, but that 
he had two sets of aerials, one outside and 
the other in a bedroom. On the outbreak 
of war the postal authorities dismantled 
the outside aerial, but did not touch the one 
inside, or seal up the instruments. The 
detectives who visited the house admitted 
that the instruments were not connected 
with the indoors aerial. 

The Post Office expert, asked if the ap- 
paratus found in Goddard's possession could 
be used for signalling, replied that the 
apparatus included part of a receiving set, 
and part of a sending set. The instruments 
were intended for the receipt of messages 
by wireless telegraphy. Questioned by the 
Military Prosecutor whether they could 
have been used for any other purpose, such, 
for instance, as ^" boiling potatoes," he 
suggested that the sparking coil might have 
been used for ignition purposes on & motor 
car. Goddard in defence stated that he 
did not erect his indoor aerial until six 
months after he received the Post Office 
licence, and that when a Post Office official 
made the annual inspection in June he was 
told of the indoor aerial, "but did not 
examine it or say anvthing about his having 
it." 

The evidence for the defence and prosecu- 
tion respectively assumed the usual form, 
the only incident of unusual interest being 
the suggestion made by Lieutenant Green- 
wood that the accused, having been con- 


nected with a newspaper, might have picked 
up any information floating about in the air, 
and that it might have been very useful 
to him indeed in the way of pin money. 
This suggestion was made in spite of the 
fact that the accused had pointed out that 
the equipment had not helped him in bua- 
ness, the terms of the licence imposing 
secrecy. The Court required one and a half 
hours to consider their decision, but returned 
a verdict of not guilty on all charges. The 
Militarv Prosecutor shook hands with God- 
dard when he left the court. 


Two RAMSGATE PROSECUTIONS. 


Ramsgate had the double excitement of 
two charges within seven days. The first 
case was preferred against Richard Softley, 
of 48 Addington Street, Ramsgate, for the 
possession of apparatus, etc., without the 
permission of the Postmaster-General. The 
apparatus was reported to consist of one 
tuner, one detector, three coils of insulated 
wire, спе telephone receiver, and three 
testing buzzers. The defendant claimed 
that the equipment had been used to train 
Boy Scouts. The most interesting witness 
in this case was Warrant Telegraphist 
Harford, who admitted that there had been 
frequent interruptions to wireless messages 
that had been received at the Navy Office. 
It was impossible to say where the interrup- 
tions came from, but messages could be 
transmitted about four or five miles by the 
defendant's apparatus. 

Then followed a cross-examination. 

DEFENDANT: Do you consider mv pole— 
two broonisticks—sufficient to take ап 
aerial ? 

WITNESS: Yes. 

DEFENDANT: Could vou wire that ap- 
paratus in four hours ? 

WirNESS : It is quite possible. 

DEFENDANT: How long have you been a 
wireless authority ? 

Witness: About three years. 

DEFENDANT: Then you have wasted 
your time. 

Defendant, in his defence, stated that 
when he commenced to make his apparatus 
he applied for a licence, but his finances 
were such that he could not continue the 
apparatus, which he put on one side. The 
Chairman of the Bench suggested that the 
Bench was willing to believe that the defen- 
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dant had no ill intentions, but that it was 
his duty to keep himself informed as to his 
position under the regulations. Under the 
circumstances the case would be met bv a 
fine of £15, or six months' imprisonment. 

The second Ramsgate case involved a 
well-known local smackowner, Mr. Henry 
Summers, Junr., of 28 Grove Road, Rams- 
gate. The usual charge of having apparatus 
without written permission was preferred, 
and the solicitor for the defence pointed out 
that the defendant purchased the equipment 
from the Trinity Brethren in May, 1913, for 
the sum of £9 9s. [t came from one of the 
Ramsgate light vessels, and he intended it 
for the use of his son, who was a wireless 
operator, but who had not been home for 
two years. He knew nothing whatever 
about wireless, and the apparatus was stored 
in a prominent position in his office. He did 
not know that he had to report the possession 
of the apparatus, as he did not use it and it 
was not put together. 

The only other interesting feature of the 
trial, if we except the fine of £10 (alternative 
one month's i immprisonment)and thedemanded 
forfeiture of the apparatus, was the evidence 
of a witness who, after deploring the fact 
that his occupation. was that of a smack- 
owner, admitted he knew nothing about 
wireless yet, but " he was going to learn." 

Two instances were also brought to light 
of North Country tradesmen possessing 
wireless outfits without the necessary 
licence. One of these occurred near Chester- 
le-Street, and the other at Durham. Con- 
victions were secured in each case. and heavy 
fines imposed. 

The first of these, which occurred in 
January, concerned a Newcastle woollen 
merchant named Stobo, of Kighton Villa, 
Wrekenton. According to the prosecutor, 
the wireless apparatus had been traced from 
Rochdale and Rhyl. Mr. Stobo, in defence, 
stated that he purchased the apparatus very 
cheap from a man who was evidently a 
foreigner, but who could not now be found. 
He had not used the apparatus. A fine of 
£10 was imposed in addition to the expenses 
of two witnesses from London and the 
confiscation of the apparatus. 


А £20 Fine. 


The second instance was recorded in 
Durham early last month, when John Bell, 
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a young draper of Castle Eden, near by, was 
the subject of the usual charge. The only 
feature of the evidence was the defence that 
the outfit was home-made and incomplete, 
and that a licence had not been considered 
necessary. It was also pointed out that 
the owner showed his apparatus to a local 
policeman shortly after war was declared. 
The constable admitted that he did not 
report it. The magistrates, in imposing a 
fine of £20 and costs, with an alternative of 
two months’ imprisonment, suggested that. 
but for the fact that some member of the 
police force had known of the apparatus for 
some time, the Bench " would have gone 
to the extreme limit." | 

What was locally termed an * Enfield 
sensation " occupied the attention of the 
Enfield Petty Sessions on February 8th. 
when Stanley Warren White, aged 17, the 
son of a local draper, described as a wireless 
student. of 47 and 49 Church Street, 
Enfield, was charged with having a complete 
wireless installation without the permission 
of the Postmaster-General and contrary 
to the Defence of the Realm Act. According 
to the police evidence, the apparatus was 
discovered through the suspicious move- 
ments of a man on the roof of several houses 
adjacent to the Enfield telephone exchange 
on the night of January 29th. The man 
subsequently proved to be the accused. 

For his defence the prisoner stated 
emphatically that he had not received nor 
transmitted any messages (the Post Office 
evidence was to the effect that the aerial 
was nearly new), but he admitted that he 
could receive and transmit 18 words a 
minute correctly. He was a student at the 
East London Wireless College, and had 
erected the aerial to get buzzing effects, 
which he had not been able to secure before. 

The case for the Post Office, as reported, 
was to the effect that White’s apparatus was 
almost complete and was capable of receiving 
and transmitting messages. " It was pos- 
sible by means of the machine produced to 
intercept, receive, or transmit messages to 
and from Germany and the Admiralty 
stations. If the prisoner could read at the 
rate of 12 words a minute and understood 
the Morse Code, he could take down the 
messages.” 

Before Col. Bowles, the Chief Magistrate, 
announced that the prisoner would be fined 
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£7 with £3 3s. special costs, White and his 
father took the opportunity of dispelling a 
local rumour that they had relatives and 
friends in Germany. 


Way a Вар Тоок PLACE. 


Perhaps the most peculiar case of the 
recent series was that heard at Hove Petty 
Sessions on the same day, February &th, 
when George Gordon Wiles, assistant counter 
clerk and telegraphist at a sub-office at 
his mother's address, 38 Cowper Street, was 
summoned for contravening the Wireless 
Telegraph Act. The summons during the 
hearing was altered to one of " being in 
charge of any apparatus intended to be 
used as a component part of apparatus for 
receiving messages." 

The defendant insisted that his apparatus 
was absolutely incomplete, and that he was 
not aware that he was contravening the law 
in keeping it. A reason why he did not 
report the matter was that on September 8th 
the l'ostmaster-General 1ssued an instruction 
to Post Office servants as follows : 


" It will not be necessary to report cases 
in which a person is known to possess wire- 
less apparatus, unless there is some reason 
to think that an attempt is being made to 
use 1t." 

Asked why a raid was found necessary, 
if the defendant was willing to give up his 
apparatus for a receipt, Capt. Edward 
Duke, Provost-Marshal of the 24th Division, 
stated that this was not the only case of 
people having wireless apparatus in their 
possession. He was instructed by General 
Ramsay to inquire into the matter, and if he 
reported favourably no further action was 
to betaken. But owing to the fact that this 
man concealed everything, and gave such 
a lot of trouble, he had considerable doubt 
whether the man was acting honestly. 

The defendant's explanation of his action 
was that after agreeing to part with the 
apparatus on receipt of an acknowledgment 
from the Post Office, he was visited by a 
local detective, and then “ raided " on the 
busiest day in the week, when he was 
occupied in paying out separation allowances. 

The Mavistrates found the defendant 
guilty of a technical offence, which was 
serious, and fined him £5 inclusive, with the 
alternative of one month's imprisonment. 
The forfeiture of the apparatus was ordered. 
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QUESTIONS AND ANSWERS 


Readers are invited to send questions оп technical and general problems that 

arise in the course of their work or in their study to the Editor, THE 

WirELEss WonLp, Marconi House, Strand, London, W.C. Such questions 

must be accompanied by the name and address of the writer, otherwise they 
will remain unanswered. 


C. F. Watford (Ontario, Canada) gives the following 
description of his wireless outfit, and asks for answers to 


his various difficulties. He writes: " My ji has a 
primary 6 inches in diameter and a secondary of 5} inches. 
The primary. which is wound with No. 22 D.C.C., B and S 


gauge, is tapped off in 12 sections of 15 turns each. It has 
two switches, one which varies the inductance one turn at 
a time up to 15 turns, the other cuts in 15 turns for every 
stud. | The secondary is 10 inches long wound with No. 28 
D.C.C. tapped in a similar way to the primary, but each 
switch has 8 studs. One varies the inductance ev 
seventh turn, while the other approximately every fortie 
turn. As I have read from your Questions and Answers 
that there is a certain loss caused by the long unused 
winding, I have provided two switches on the secondary 
dividing the winding into three sections. I might say 
that the leads to the studs are soldered to the wire con- 
volutions, which are continuous. The forms on which the 
wire is wound are thoroughly varnished and baked several 
times. The condensers consist of two in series. The 
detector has a sensitive piece of galena with a fine German 
silver wire contact. e ‘phones are the best I could 
obtain at 2,000 ohms resistance. My aerial consists of 
four No. 14 bare copper wires, each 150 feet long and 
4 feet apart. Each end is insulated by 6 cleats in series, 
and the lead-in is soldered to the main part. It has four 
No. 14 wires down to the roof, then two into my room. 
The aerial is 60 fect above the ground at each end. All 
the brace wires are broken with insulators at intervals. 
The earth connection is com of discarded pails with 
the connecting wire soldered to them. I should like to 
know what would be the approximate wave-length of my 
aerial (which is ора at the far end, and is of an inverted 
L type). I find that 300 metres comes in plain with about 
20 turns more or less to different stations. But what 
puzzles me is that the 200 metres amateurs in U.S. comes 
in with exactly the same wave. To lessen the inductance 
weakens them in proportion. Also I tried the dead-end 
effect on weak stations, but could not detect any difference 
in their strength, I should be greatly obliged if you would 
tell me the approximate maximum wave-length I could 
receive, also the natural period of my aerial. How would 
a variable condenser help matters, when would it be best 
used, and what should be its maximum capacity? How 
many turns of the same wire as on jigger primary core of 
same diameter should be used as a load-coil in series with 
it to get waves up to and including 3,000 metres ? 
Answer.—Your aerial ppe good, but your earth 
would be much improved if you spaced out your pails, 
connected them all together with wire, and buried the lot, 
bringing a lead above ground to connect your instruments 
to. From the given, the na wave-length of 
your aerial should be about 260 metres. Your receiver is 
not at all good. If you can get a variable condenser of, 
say, 0.004 mfd. capacity to put in series with the aerial 
tuning inductance, the aerial circuit will be much improved, 
and you will get the 200 metre stations much better. 
Your detector circuit is curious, and probably accounts for 
the curious results you have been getting on short waves. 
From your figures inductance of the secondary of your 
jigger is about 11,000 microhenries. If now you can get 
another variable condenser of, say, 0.00025 mfd. capacity, 
your detector will easily tune to 3,000 metres. If you use 
this method you can knock out most of those contacts and 


tappings on the jigger secondary, but it would be advisable 
to retain one 3-way switch as shown and tap off at }, 4, 
and the whole length ; you might also keep in your section 
switches. This will help you with the short waves. The 
telephones are good enough, and all that you now want is a 
potentiometer. Try a carborundum crystal. A d 
specimen takes a lot of beating, and is very robust. With 
regard to the extra coil you propose to put in your primary 
to bring up the aerial circuit wave-length to 3,000 
metres, you do not give us enough information regarding 
the existing coil to enable us to give you an estimate for 
the size of the extra coil, so this had better be found by 
trial, or if you like to send us fuller details we will be able 
to give you an answer, Your circuits had best be arrangod 
as shown here. 


A 


004 


If you. have a copy of THe WrRELESSWORLD for Novem- 
ber, 1913, you will find much help in the instructional 
article on Receivers. 


G. L. (Dukinfield), Manchester, sends some information 
concerning his receiver, and asks questions regarding the 
wave-lengths, etc., of some stations he has been unable to 
t. 
9 Howie те do not send us much information about 

our station. As your aerial is very low, and as you say 
in the midst of houses, it would be much improved if you 
inereased the height as much as possible. Information 
regarding the length, type, and number of wires of your 
aerial would help us to form a much better idea of its 
capabilities. The main reason you get the station you 
mention, and not the others is on account of the power 
used by these stations, the one you get being very much 
higher powered than the four that you do not get. There 
is no reason why you should not get good results with a 
suitably designed “direct coupled " get, although an 
inductively coupled one has advantages in tuning out 
jamming stations. We would suggest that you have a 
further look at the article you quote, as some of your 
questions are already answered in it. With regard to 
vere eT powers of stations, and working distances, 
you should get a copy of The Year Book of Wireless Tele- 
graphy and Telephony, published by the Marconi Press 
Agency, Ltd.. at half a crown. This book has tables of 
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land and ship stations, their wave-lengths, call signals, 
geographical positions, normal range, nature and hours of 
service, etc. The three stations you mention have the 
following wave-lengths: first, 4,500 metres, the other 
two 600 metres. 


A. R. D. (Woking) sends drawings of two circuits taken 
from J. C. Hawkhead’s book, and asks how the two should 
be placed together in order to get a complete circuit for 
transmitting and receiving combined. 

(1) Is the circuit as drawn correct ? 

(2) What advantage is gained by running a rotary 
converter clockwise or anti-clockwise ? 

(3) Could you recommend me a book or books which 
clearly state meanings and values of Inductance and 
Capacity ? 

(4) What is meant by the “ ratio of transformation ” ? 

(5) What is meant by the phrase “ inversely proportional 
and directly proportional " ? 

Answere.—(1) The circuit should be as shown here :— 


(2) There is no advantage to be gained by reversing the 
direction of rotation of the converter. The makers design 
them to run in a certain direction, and as long as they are 
only used as converters they are best left alone. 

(3) Any good book on Electricity and etism will give 
a clear definition of the terms “Capacity” and “ Inductance,” 
but as the values of these can be between very wide limita 
you will not get a book which will give you the table you 
seem to expect. 

(4) ‘‘ Ratio of transformation ” is a term used to denote 
the relation between the primary and secondary voltage of 
a transformer. 

(5) You had better get an elementary book on Mathe- 
matics, as these question columns can hardly be expected 
to deal with querics of the nature of your last question. 

R. E. L. (Paris) asks: 

(1) Js it ible to find out by a formula the length and 
diameter of wire to tune, as exactly as possible, a thousand 
metres wave? If so, how is it done ? 

(2) Is it dangerous in any way to use a water-pipe as an 
earth connection. рес during thunderstorms ? 

(3) Is it ible to send messages twenty miles by day 
with the following apparatus: two wires inverted, aerial 
55 ft. long and 30 ft. high (as in diagram given). 

Anawers.—(1) To calculate the value of inductance 
required to tune an aerial to a wave-length of 1,000 metres 
it is ne to know the capacity of the aerial. You 
will find, in the reply to J. A. W. in the January number, 
full information as to the calculations for the inductance. 

(2) Although a water pipe makes a very good earth 
connection for an aerial circuit it is not advisable to 
connect an aerial to such a pipe inside a house during a 
thunderstorm. Either connect the aerial to an earth out of 
doors, or, in the case of a small aerial, it could be lowered 
to the ground. 

(3) The aerial and transmitting apparatus you deecribe 
should be able to send twenty miles. 


R. F. L. (Paris) also asks for suitable values for the induc- 
tance and capacity of a wavemeter to measure up to 4,000 
metres, and also for the ratio between the vidus of an 
inductance and the wave-length it can tune, and if 
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aluminium vanes and mica plates are suitable for a variable 
condenser. 

с a Машаны it is desirable to have а 
variable condenser of capacity with a co nding 
smaller inductance. This is “madi the used Ы 
detect the oscillations has a small capacity of ita own, and 
since different crystals may be used at different times they 
would cause an error in the calibration of the wavemeter 
unleas their capacities are negligible in comparison. 

A condenser with a maximum capacity of ‘01 mfds. is the 
best, and this requires an inductance of 450 microhenries. 
The inductance can be wound on a former 6-in. diamcter or 
а square former of 6-in side. If the complete range of 
wave-lengths from, say, 300 to 4,000 metres is required, 
it is best to make sevoral inductances with different number 
of turns—e.g., 3, 6, 12, 24, 48 torns, as otherwise the 
short waves will be crowded together on the condenser 
scale. In order to find the maximum wave-length an 
үсөн will tane to the capacity of your aerial must be 

own. 

An approximate value can be obtained by the curves in 
Prof. Howe’s article in the January number, if you con- 
sider the actual aerial to be equivalent to one of five wires 
spaced apart the mean distance between the actual wiree— 
$.e., 64 inches, and at a uniform height of 62 feet above the 
ground. 

For No. 16 S.W.G. = 1,000 .°. capacity is approxi- 


mately 4°6 x 118 x 10-6 microfarads = 00054 mfds. 

Your calculation of your inductance is wrong. An 
inductance 14 in. long. 4 in. diameter will only give 3,000 
microhenries if wound with No. 21 single silk-covered wire 
or enamelled wire. If wound with cotton-covered wire the 
inductance will be less still, as there will not be so many 
turns of wire on it. 

Taking the above figures for capacity and inductance 
A = 1885 V 3000 x 00054 = 760 metres. 

The inductance of the aeria] can be neglected in com- 
parison, as it will only be a few microhenries. 

Aluminium is quite suitable for the vanes of a variable 
condenser. Clear, clean-cut mica sheets may be quite 
satisfactory, but there is a possibility of the edges splitting 
and causing the condenser to work badly and vary in 
capacity. 

path (Sk^ien) states that his aerial is 90 ft. long 
and 30 ft. high and the primary of his receiver is 
9 in. long and n diameter, wound at ten turns per 
cm. He states that the primary with an inductance in 
series has nearly the same adjustment for all waves from 
1,600 to 3,000 metres. 

From the dimensions given your primary appears to be 
only large enough to tune to 1,600 metres, and as you do not 
state the dimensions of the inductance in series we are 
unable to say whether it is sufficient to tune to 3,000 


metres Its inductance should be nearly three times that 
of the primary for this to be the case. ou make one of 
this value your present instrument should be quite suitable 


for waves to 3,000 metres. 

The instrument to which you refer should tune to 3,000 
metres with a suitable variable condenser across the secon- 
dary, but the primary would require an additional induo- 
tance in series. It is not essential for the ratio of length to 
diameter of a coil to be 4/10. This is only the best ratio for 
obtaining an inductance with a minimum resistance. 
Coils with ratios greatly different from this value are quite 
suitable for most purposes. 

The dielectric constant (specific inductive capacity) of 
paraffined paper is spprorma ey 2. 

You appear to have misread the formula in our reply to 
J. A. W. The upper line is D/L—4.e., ratio of diameter to 
length, and not diameter alone. 


F. Е.: Б. (Edgbaston) enquires whether a serviceable 
pair of telephones for wireless puposs could be made by 
rewinding two ordinary telephone receivers to a higher 
resistanoe. 

Answers.—(1) There із no 


reason why telephones so 
constructed abould not be quite suitable, provided the 
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receivers are of good design to begin with and care be 
exercised in rewinding them to see that the wire is put on 
in even layers and the insulation, which is, of course, very 
thin, is not damaged. The wire should fill the same space 
as that previously on the receivers. 

(2) If you write to the Secretary of the local Wireless 
Association, he will inform you whether you are old enough 
to join. 

Your suggestions that an article giving a list of technical 
terms and their meaning, and that all articles by amateurs 
describing their apparatus should be accompanied by 
clearly drawn diagrams of connections, are good. You 
will find, however, that in text-books intended for those 
who are commencing the study of wireless telegraphy, 
such as Bangay's Elementary Principles, the various terms 
used are clearly defined. 


J. P. asks advice as to the neccesary requirements, height 
and length of aerial, etc., and approximate price of putting 
up a wireless apparatus for communications between him- 
sclf and a friend living two miles away. He further asks 
if а certain series of articles describes an installation. 

Answer.—You will find described in back numbers of 
Tur WiRELEsS WORLD а number of installations 
from which you will be able to choose the one most suitable 
for your requirements. The cost of an installation depends 
largely on the skill used to adapt materials which аго to 
hand for the various parts. 

If by “ this series of articles” you refer to the Technica! 
Instruction articles, they will not actually desoribe the 
construction of an installation, as they aro intended to 
point out the theoretical considerations which aro necessary 
for good resulta. 


A letter in the following terms has been received from 
Mr. W. L. Kelly, of 39, Mill Lane, Liscard, Cheebire :— 

“ Before the war I owned a wireless station and held the 
Postmaster-General's licence for amateurs. I have, of 
course, been obliged to give it all up, and half my outfit went 
to the Post Office and the reet to the local police station. 
The first thing they asked me at the police station was 
whether I had brought my buzzer. As it happened, I did 
not have one for my wireless set. 

‚ * À friend of mine is coming to live near me, and I should 
like to know if I should be running any risk if I were to put 
up a single-wire telegraph, 25 feet high, with an earth 
return, between his house and mine, using & buzzer and 
tapping key at cach end as well as the n batteries 
for working the same. The houses are about 100 feet apart. 
Would the police, who have instructions to watch previous 
wireless amateurs, take this new wire to be a fresh aerial ? 

Answer.—Our advice will be found on p. 745, and the 
fruita of not following such instructions appears on p. 806 ; 
verb. sap. Mr. Kelly ! 


Trade Notes. 


There are two maxims which every engineer does 
well to bear in mind, because upon the application 
of them depends the successful running and 
endurance of his engines. "These two maxims are : 
(1) Nothing but the best oil should be used on 
engines or motors of any kind; (2) Having chosen 
the best brand, stick to it. Most engineers of 
experience observe in the main our maxim number 
one, but some of them seem less aware of our number 
two. We have been requested by the famous old 
firm of Edward Joy & Sons, Leeds, to point out to 
oil users that the brand sold by them is the result 
of 107 years of experience in filling the requirements 


of engineers, and that it is only by careful adherence 
to the advice given above that the best results are 
obtainable from their products. They point out 
with justifiable pride that the Royal Automobile 
Club has never used any other oil but their “ Filtrate 
Brand " ever since they first tested it twelve years 
ago. They point with pride to a long list of other 
users of their various brands, a list too long for us 
to print, but which includes such firms as the 
Wolscley Motors, the Ford Motor Company, and 
others. 


In these days the British public has at last 
awakened to the fact that they have for many 
years been neglecting their own manufacturers 
with over a century’s experience, and whose goods 
are thoroughly up-to-date, in favour of inferior 
foreign productions. It gives us, therefore, much 
pleasure to remind oil users of the claims to their 
custom possessed by Messrs. Edward Joy & Sons. 


The Central Wireless Company's School, at 
182 Monument Road, Birmingham, has been 
equipped with a modern transmitting and receiving 
set specially designed for instructional purposes. 
There is also a field station to work in connection 
with it from outside. 


A speciality has been made of the workshop and 
laboratory, which is equipped with all the neces- 
sary materials and tools for building and repairing 
wireless apparatus, while in the class rooms there 
are one or two fresh and very interesting new 
departures in the way of instructional apparatus. 
Among the outstanding features is the Graham 
and Latham automorse instructional instrument 
which can be worked at any speed from 5 to 35 
words per minute, and the note can be altered so 
as to give the effect of receiving messages from a 
number of stations. The Automorse system is 
expected to reduce the time at present spent in key 
thumping by about 50 per cent. 


The school is also equipped for instructing candi- 
dates for the Post Office Telegraph service, and 
arrangements have been made for holding P.M.G. 
examinations in wireless on the premises. 


Order, so we are given to understand, is the first 
law, and if precedence is established amongst 
statutes by the difficulty of fulfilment, it should 
certainly take the foremost place. The only way 
that the business of to-day, with its infinite rami- 
fications can be conducted on a satisfactory scale 
i8 by the adoption of some or other system of filing. 


The Amberg File and Index Company have 
reduced such systems to an art. Every species of 
cabinet for every purpose under the sun has been 
devised by them to meet each particular need, and 
their illustrated catalogue is quite & noteworthy 
handbook on the subject. We suggest that any 
reader who wishes to save both his public and his 
private time and at the same time to be able to put 
his hand on any of his correspondence or manu- 
scripts at a moment's notice should pay this 
company a Visit at their officesat 27 Little Britain, 
London, E.C., where he is sure to find something 
which will completely satisfy his needs. 
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Personal. 


Mr. W. D. Lacey, the wireless operator stat.oncd 
at Port Stanley, Falkland Islands, whose photo- 
graph we append, entered the service a few years 
ago, and has been stationed in this “ farthest 
south " British possession for some time. His 
article on the recent glorious British naval victo 
in this quarter appears on pages 766 to 768, and 


Мг. М. D. Lacey. 


was communicated in а 


personal letter to Mr. 
W. R. Cross, Traffic Manager of the Marconi 
International Marine Communications Company, 
Limited, to whose kind consideration we owe the 


pleasure of publishing it. In these stirring times 

wireless operators not infrequently have the 

opportunity of narrating interesting incidents, 

and (subject to Censor's approval) we are always 

happy to publish suitable communications from 
em 


Mr. R. H. Klein, Hon. Sec. of the Wireless 
Society of London, desires mention to be made in 


Mr. P. L. Outred and a comrade-in-arms. 


Тнк WrRELESS WoRLD 


Tur WriRELESS WoRLD of the fact that although 
his name has a somewhat Germanic sound, he is 
actually a Belgian, and a naturalised British 
subject, also a Licentiate in Consular Sciences of 
Antwerp. 


The accompanyi hotogreph of Mr. P. L. 
Outred was taken dn Christies Eve. Before the 
outbreak of war Mr. Outred was a member of the 
4th “Queen’s” Royal West Surrey Regiment 
(Territorials), and was in camp on Salisbury Plain 
for his annual training when hostilities commenced. 
He was at once recalled, and after being stationed 
for a few weeks at Canterbury, his regiment was 
sent out to Secunderabad, India, to replace regular 
troops which were being sent to France. 

Lieut. P. Н. Flood-Page wishes to send his 
compliments to all members of the Enginecring 
Staff. of M.W.T.C. now serving with His Majesty’s 
Forces. 


J X-OPERATOR, 2% years’ experience, well-educated, 
desires position as Wireless Instructor. Вох 315. Тнк 
WiRELESS WoRLD, Marconi House, Strand, London, W.C. 


"TAE YEAR BOOK OF WIRELESS TELEGRAPHY 
& TELEPHONY, 1915, will be published next month. 
Price 3/6 net; post free in United Kingdom 4/-; Abroad 5/.. — 
Tue Wirevess Press, Ltp., Marccni House, Strand, W.C. 


THE ELEMENTARY PRINCIPLES OF WIRELESS 
TELEGRAPHY, by R. D. Bangay. Price 1/2 post free. 
A book eminently suitable for the beginner.—THr WIRELESS 
Press, Lro.. Marconi House, Strand, W.C. 


HANDBOOK OF TECHNICAL INSTRUCTION FOR 
WIRELESS TELEGRAPHISTS, by J. C. Hawkhead. 
Price 3 6. A complete Course for the P.M.G.'s Cettificate.— 
THe WinELESS Press, LTD.. Marconi House, Strand, W.C. 


PRIL, 1913, issue of THE WIRELESS WoRLD We have 

acquired a few cor ies of this number and offer them at 
8d. each.— Tue WIRELESS Press, Lro., Marconi House, 
Strand, W.C. 


BINDING CASES for Volume 11 of Тнк WIRELESS 
Wor p are : ow ready. Price 1/3 pest free.—Tue Wire- 
LESS Press, Lro., Marconi House, Strand, W.C. 


COPIES of Volume II. of Tre WIRELESS Wor tp, cl.th 
bound, bevelled boards. will be on sale 21st inst. Price 
4/6 net. Postage for United Kingdom, 8d. Abroad at 
Foreign Parcel Post Rates. As only a limited numbe. are 
prep red, orders should be placed at once.—THE WIRELESS 
Press, Lto., Marconi House, Strand, W.C. 


entirely free of charge a few specimen copies of Tur 

IRELESS WORLD to the friend of any reader likely to be 
interested in the Magazine. Send a postcard to Sales 
Manager, THE WIRELESS Wor tp, Marconi House, W.C. 


GPECIME Y COPIES. — We shall be pleased to send 
W 


MORSE CODE CARD, showing Alpbabet, Numerals, 
Abbreviations, etc., ata glance. Price 2d. post free.— 
Tux WIRELESS PRESS. Ltp., Marconi House, Strand, W.C. 


ANY BOOKS reviewed in the WinELESS WoRLD ог 

other magazines, will be forwarded per return upon 
receipt of remittance covering ccst of book and postage.— 
Тнк WIRELESS Press, Lro., Marconi House, Strand, W.C. 


MAkconi OPERATORS and otters studying Wir-less 
Telegraphy will find our series of Test Cards and books 

of Model Answers of considerable assistance in attaining 

proficiency. Full particulars on Page xiii of this issue. 


M2? OF THE WORLD, showing principal Wireless 
Stations. Price 1/8 post free. THe WinELEss Press, 
Ітр., Marconi House, Strand, W.C. 
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London; and 30 James Street, Liverpool. 


ORIENT LINE to 
AUSTRALIA 


The Mail Service of the Commoaweelth Government 
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Wes End Of fie: 28 Cockspur Street, SW. 


AMERICAN LINE 


Liverpool — _New York Service 


Carrying Cabin 
& Third Class 
Passengers only 


United States 
Mail Twin-Screw 
Steamers 


PHILADELPHIA. 


'NEW YORK. 


ST. PAUL. 
FITTED WITH MARCONI WIRELESS TELEGRAPHY 
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Total Annual Income exceeds - £8,500,000 


HEAD OFFICE 


24, 25 & 26, Cornhill, London, E.C. 


The following classes of Insurance effected : 

FIRE, 

LIFE AND ANNUITIES, 

MARINE, 

LEASEHOLD REDEMPTION & SINK- 
ING FUND, 

ACCIDENT, including Personal Accident, 
Third Party, Burglary, Plate Glass, 
Fidelity Guarantee, Employers' Liability 
and Workmen's Compensation, including 
Domestic Servants' Insurance. 

The Company also act as TRUSTEES & 
EXECUTORS. 


For Prospectus, apply Manager. 


* WIRELESS” and ** SUBMARINE 
CABLE" APPOINTMENTS 


AT IRELANDS PREMIER COLLEGE. 


UNPARALLELED SUCCESSES. 

A number of lucrative positions secured by our students 
in Wireless and Cable Companies after a short period of 
Training. 

Principal: Mr. Т. O’SULLIVAN (late Commercial 
Cable Company) one of the best-known expert operators 
in the Telegraph World. ў Day and Night Classes. 
P.M.G. Examinations held in College. Young men 


(ages 15 to 24) should lose no time in joining. 
Full particulars on application to— 


THE PRINCIPAL, 18 DYKE PARADE, CORK. 


Ріссзе mention '" The Wireless World " when writing to Advertisers. 
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WIRELESS 
OPERATORS’ 


OUTFITS 
AT 


| SHORT NOTICE 


SPECIAL OFFER: 


Guaranteed Indigo 
Serge Uniform Suit 
50s. 


Complete with Gold 


Lace and Buttons. 


Write for Pattern 
8562 


BRYMAN 


5 Stockwell Road S.W. 


Opposite Stockwell Station. 
‘Phone: BRIXTON 780. 
HOURS: 9to9. Wed. 1. Sat. 9. 


WIRELESS 


The NORTH-EASTERN SCHOOLS 
OF WIRELESS TELEGRAPHY. 


LEEDS NEWCASTLE-on.TVNBE 
22 Blenheim Ter. 18 Bldon Square. 


WEST HARTLEPOOL 
11 Church Btreet. 


HESE are the only Schools in the 

British Isles fitted with complete 
Standard Marconi, Telefunken and 
Poulsen Installations. The instruction 
given is by Theoretical and Practical 
Experts, the latter having had a long and 
varied experience in the Marconi and 
Government Wireless Service. 


Day and Evening Classes. Complete 
Course for the Postmaster-General's 
First Class Certificate. At two recent 
Examinations 100 per cent. of our Day 
Students obtained the 

Postmaster - General's 
FIRST-CLASS Certifi- 

cate of Proficiency in 

various systems. 


WRITE NOW for Illustrated 
ceni e d nearest of 
above Schools, addressing 
to the Secretary. (H.S.) 


WIRELESS 


IN THE FUTURE 


will not be less attractive and will not 
offer less scope for ambition than Wire- 
less in the past. You can find your 
opportunity if you enter the profession 
fully equipped with the best modern 
knowledge. A sound, practical corre- 
spondence course will so equip you 
without any excessive claim on your 
time and without serious interference 
with your present work. 


THE EMPIRE 


CORRESPONDENCE COLLEGE 


offers you such a course—a course of 
instruction broadly conceived and 
conscientiously carried out. 


Dept. K., 143/9 Great Portland St., 
London, W. 


Please mention “The Wireless World” when writing to Advertisers. 
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WIRELESS TELEGRAPHY. A Practical 
Handbook for the Use of Operators and 
Students. By W. Н. Marchant. With 154 
Illustrations. Crown уо. 5s. net (postage 4d.). 

RADIO-TELEGRAPHISTS’ GUIDE AND 
LOS BOOR: Ф pd of учен 

aphy for the Use Operators y 
w H Marchant. With 90 Illustrations. 
Pocket size, 4/6 net (postage 2d.). 

WIRELESS TELEGRAPHY AND 
TELEPHONY. By W. J. White, A.M.I.E.E. 
With 100 ТВИТ 2/6 net (postage 3d 

ELECTRIC CIRCUIT THEORY AND 
CALCULATIONS. By W. Perren 
Maycock, M.I.E.E. With 120 Illustrations. 
3s. 6d. net (postage 4d.). 

This book exblains the theoretical principles 

underlying arithmetical problems concerning 


electric circuits of all descriptions, and shows 
how such problems may be worked out. 


WHITTAKER’S ARITHMETIC OF 
ELECTRICAL ENGINEERING. For 
Technical Students and Engineers. Containing 
72 Worked Examples and 300 Exercises. 
1/- net (postage 3d.). 

ELECTRICITY AND MAGNETISM (First 
Book of) For the use of Students. By 
W. Peren Maycock, M.I.E.E. With 162 
Illustrations, 2/6 net (postage 4d.). 


ATLANTIC COLLEGE 
2s of Wireless and 4 
Submarine Telegraphy 


CAHIRCIVEEN, CO. KERRY. 


COMPLETE Wireless In- 
tallation specially erected by 
theMarconi!nternational Marine 
Company for Tuition purposes. 
The only College of its kind in the United 


Kingdom fitted with complete self-contained 
Electric Plant. 


Youths trained for all examinations in Wire- 
less and Submarine Telegraphy. 


At the P.M.G. Examination held in 
College on 26th and 27th June, 1914, 30 


out of 31 students examined were successful. 


Write for Prospectus. 


ХҮП 


TECHNICAL CATALOGUE POST FREE 
WHITTAKER & CO., 2 White Hart Street, London, E.C. 


Wireless World interested in all matters relating to Me y should read 
THE ELECTRICIAN, Lush bi, ente 
EX теспе эшл SLID RUE. ву Pr. E E ИСИНА синди, отау 
ree as за 3 ogra 
HINTS O WIRELESS TELRGRAPH Dusiows. FOR ‘imaTauns. ш; у ALFRE C. New and Enlarged Edition. 
st 
INTERNATIONAL RADIOTRLEGRAPH CONT ONVENTION гоа REGULATIONS (London Revision, 1912.) 
ex e ran on ne post free 
ELECTRICAL TESTING FOR TELEGRAPH ҮН ANOINEDRS. By ‘Biton Y New edition. 
Of all Booksellers, or of THE ELECTRICIAN НЮ Cc, SAL ALISBURY ‘FLEET ST., LONDON. 


Manual of Wireless Telegraphy * == 


teachers. Cloth 8vo. New Edit. 


FOR THE USE OF NAVAL ELECTRICIANS 24 vv. Illustrated. &s.6d. net 


. 10d. Post free from 
RENTELL & CO.. Led. 
Scrand, 


By Commanper S. S. ROBISON, U.S. Navy 36 "Malden Lane, 


Coningham Bros. 


PRINTERS, ETC. 


Commercial Road and St. Anne Street 
Limehouse, E. 


Wireless World 


Offers Unique and 
Comprehensive Publicity 


The magazine is the only English Publication 

dealing exclusively with the development of 

wireless telegraphy in all its branches and has 
a world-wide circulation. 

For Advertisement Tariff please address— 

Advertisement Department 


WIRELESS WORLD 
Marconi House, Strand, London, W.C. 


Every Description of Printing for the Engineering 
and Allied Trades. 


WRITE OR CALL UP FOR PRICES 


Please mention ‘The Wireless World when writing to Advertisers. Е 
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THE NORTH 
BRITISH WIRELESS 
SCHOOLS, LTD. 
EDINBURGH - 8, North Bridge. 
GLASGOW - - 141, Bath Street. 
DUNDEE- - - Melville House. 


FITTED with Latest Type 
MARCONI APPARATUS. 


WIRELESS A CAPITAL PROFESSION 
TELEGRAPHY | Fer Every YOUNG Man 


who wishes to adv ance socially and finan- 
с 


DAY, EVENING & POSTAL CLASSES. 
‘MODERATE AND INCLUSIVE FEES. 
STUDENTS placed in first-class appoint- 


ments direct from the Schools. 
Technical Adviser : 
Dr. J. ERSKINE - MURRAY, M.LE.E. 


individual 
attention. 


An Efficient and Reliable Accessory 
for Wireless and Signalling Plants. 


Е.Р.5. ACCUMULATORS 


ELECTRICAL 2 MILLWALL 
POWER STORAGE LONDON 
COMPANY L^? 2 Telephone East 3856 


WIRELESS AND CABLE TELEGRAPHY. 


The London Telegraph Training College, Ltd. 


2008 ТИН. Morso Houso, Earl's Court, S.W. a 
OFFICES: 262 EARL'8 COURT ROAD, 8.W. 


HE College not only provides the necessary training for the above Services, but, owing to its 

intimate connections with the principal Cable and Wireless Telegraph Companies, is in the 

unique position of being able to obtain for all students lucrative situations in etther Service 
immediately they are qualified to accept them, at a commencing remuneration of from £100 to £200 per 
annum. It possesses TWO WIRELESS TELEGRAPH STATIONS fitted with the latest type of 
apparatus supplied by MARCONI’S WIRELESS TELEGRAPH COMPANY, LTD. and has been 
recognised during the past eight years by the Company as a recruiting source for operators desirous of 
entering its service. Since the outbreak of War all the Wireless Apparatus in the Cabin and Lecture 
Room vital to instruction has remained intact by special permission of the Government, who 
have also authorised the College to continue the instruction as heretofore in this branch of Telegraphy. 

A numbor of Operators have boen supplied since the War commenced both to 
the Army (R.E.) and Navy (R.N.R.). 


DAY AND EVENING OLASSES. 


Arrangements have recently been made whereby special facilities are now available for obtaining 
practical instruction at a small cost, for Officers in H.M. Forces desirous of becoming acquainted with 
Wireless and Field Signalling Apparatus; also for giving Morse Sounder aod Buzzer practice either 
during the day time or evening to those wishing to learn or to improve their knowledge of the Morse 
Code. An important feature of these arrangements is a new short course of instruction io the 
Marconi System at a reduced fee. 


Gevernment Examinations for the Postmaster-General/s Certificate in Wireless 
Teiegraphy are held at frequent intervais at the College. 


An Illustrated Prospectus containing full information of the varieus Courses, together with Tuition 
Fees, List of Appointments and recent Testimonials, will be forwarded on application te 


THE SECRETARY (Dept. Н), 262 Earl’s Court Road, Earl’s Court, London, S.W. 


Please mention " The Wireless World " when writing (о Advertisers. 


Tug WIRELESS!,WORLD—Advertisements + xix 


| SAMUEL 
! BROTHERS,L: 


Naval E Military Outfitters 
SSS 
Regulation Marconi 
| Uniforms 


a Special Feature. 


Reliable Indigo-dye Cloths 
and best quality Laces only 
used. 


| Price List on Application. 
A 


65 ma 67 LUDGATE HILL, E.C. 


Within 3 minutes’ Bus ride of Marconi House. 


'Phone—3030 CITY. 


EVERY 
MARCONI ENGINE 
bears this plate 


of WIRELESS TELEGRAPHY tte 
THOMAS ST MANCHESTER. THIS ENGINE ө 
is only guaranteed 
when lubricated with 
FILTRATE (Reg.) OIL 


ә FILTRATE WKS. LEEDS, ENG. S 


ALL FEES REDUCED 
DURING THE WAR. 


Be Trained at the City 
School and become a first- 
class operator. 

The demand for Wireless 
Operators is very Urgent 
and the profession offers 
wide scope for fully 
qualified men. 

The City School is fitted 
with a Marconi 1j K.W. 
Installation. Write Now 
for Prospectus and Terms 
to The Principal. 


OAK FLOORINGS 


HARDWOODS FOR HIGH-CLASS JOINERY 


C. В. N. Snewin & Sons, Ltd. 


BACK HILL LONDON, E C. 


Please mention “The Wireless World " when writing to Advertisers. F 
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HARVEYS' 


10 Hart Street, Mark Lane, * 
LONDON, E.C. 


TELEPHONE—AVENUE 2200. 


Business hours, 8.45—7, 
Saturdays, 1.30. 


Book to Mark Lane or Fenchurch Street Stations. 4 


SPECIAL PRICES 


FOR 


SENIOR OR JUNIOR OPERATORS. 


Uniform Serge Suit, complete, 

gold lace and buttons — ... 50/- 
Uniform Serge Suit, fine 

nee gold ho and BRIDGE COAT 


60 
Superfine "Cloth Uniform, gold 
lace and buttons ... /- 
Superfine Cloth Mess Suit, gold 
lace and buttons ... - 
Bridge Coat, gold shoulder straps 
and buttons, complete 55/- 
Naval Cloth Cap, Badge and Band 7 


Senior gold lace C 


, » Epaulettes eee 4/ = 
Badges ... dos EM .. 3/6 
Buttons, large Же per doz. i - 
White Suits |. 8/-, 10/6, 12/6 


WE HOLD THE LARGEST STOCK 
OF WHITE SUITS IN LONDON. 


A splendid selectien of Fancy Suitings, 
Harris and Donegal Tweeds, Rain- 
proofs and Waterproofs always in stock. 


We allow a special discount to Marconi 
on all civilian clothing of 10% 


Send for our List and Patterns. 


«x HARVEYS' Sosun 


ACKNOWLEDGED TO BE THE BEST HOUSE FOR THE WIRELESS OPERATOR. 


Please mention " The Wireless World” when writing to Advertisers. 
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“GARDNER ” CRUDE OIL ENGINE 


will burn any fuel accepted by a Diesel. 


То 
60 
В Н.Р. 


NORRIS, HENTY & GARDNERS, LIMITED, 
87, QUEEN VICTORIA STREET, LONDON, E.C. 


CHAS. BAKER 


AND CO.'S STORES, LTD 
LARGEST OUTFITTERS in LONDON 


High-class *Gailoring 
| AT MODERATE PRICES. 


INDIAN, COLONIAL and FOREIGN 
OUTFITS. 


Regulation Uniforms 


Head Depot - 271-274 HIGH HOLBORN 
City Branch - - 41,43 LUDGATE HILL 
137-140 TOTTENHAM COURT RD., 256 EDGWARE RD, &c. 


Please montion “The Wireless World" when writing to Adverts rs) 
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CROMPTON & CO.,Ltd. 


oriri CHELMSFORD, ENGLAND 
Cro.npton, Chelmsford 9 а 


MANUFACTURERS OF ALL STANDARD ELECTRICAL MACHINERY AND APPARATUS. 
SPECIALISTS IN 


s HIGH FREQUENCY Р 
% MACHINES and EXPERIMENTAL ^^ 


Tele — 
No eC imoloed 


S > PLANT FOR WIRELESS RON 
“ў TELEGRAPHY and TELEPHONY, "LN 
$e LABORATORY AND My, % 
Se RESEARCH WORK. %, 9° 
av wy `T 
2 COMPLETE EQUIPMENTS FOR  %, ° 
TECHNICAL SCHOOLS & COLLEGES $ 

— ATTENTION 


ENCE Tuition will effectively train you in any branch of 
Engineering ! EXAMINATION COACHING our Speciality ! 
LY АА: 


Only two firms have succeeded 
in building 500,000 volt trans- 
formers, and both use Sterling 
Insulating Varnish on account 
of its high insulating properties. 
For the same reason the principal 
manufacturers of ‘Wireless’ 
apparatus use 


Sterling 


INSULATING VARNISH 
You should, also. It renders 
the insulation to which it is 
applied immune against hot oil, 
acid, or moisture. That is why 
so many makers of transformers, 


V ee oi, eee дыш СОЪ m c ee ge ——— —À— 


-o ————— ee — m n РНЕ 


u-——— P————áÁtÓÓCÜla E 
SEVEN YEARS of Record Successes : EXPERT ADVICE FREE. 
Apply immediately for free * U.E.C.’ Prospectus No. 7 

to:— Secretary’s Department, 
UNIVERSITY ENGINEERING COLLEGE, 


3, ST. MARK’S CRESCENT, REGENT’S PARK, 
LONDON, N.W. 


motors, etc., employ it. 
Write for list. 


Sterling Varnish Company 


196, DEANSGATE. MANCHESTER. 


Please mention '' The Wiveloss World " when writing fo Advertisers. 
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| Re TERS, 
а The Idea | | ACCUMULATORS 


FOR WIRELESS & EXPERIMENTAL WORK. 


surface wiring SEND FOR CATALOGUE 85. 


SYSTEM system forany 

type of new or 
existing building. Easy toin- 
stall, unobtrusive, economical, 
and does not entail damage or 
alteration to decorations or 
fixtures. QI Ifyou contemplate 
an Electric Lighting Installa- 
tion in your Office, Factory, or 
Residence, you should write to 
us for our new booklet Z83. 


W. Т. HENLEY'S ELECTRICAL 
TELEGRAPH WORKS CO., LTD. Ohlone? eras 
Blomfield Street 


London Offices CLIFTON JUNCTION 
ANDRN ee 39. Victoria St, S.W MANCHESTER 


S 
f m 
E А, 
T С 
À : 
I I 
S U 
T N 
S I 
F 
О 
1 R 
N M 
8 


Every Requisite: for 
the Service. 


In Stock or to Order 
at Short Notice. 


SAMPLES AND PRICE LIST POST FREE. e 8: é TERMS—CASH. 
PRICES: 

Suits to Measure ... ... from 22 2 0 | Gold Badges .each £0 4 6 

White Suits ^.» » 0 8 6| „ Shoulder Straps (senr.) per pair 0 4 6 

Gold Cuffs senr.) ecc ES 7 0 » ve ө (junr.) ee |, 3 6 

(е) 0 311|Caps а. s f0m0 2 6 


DM uM LL T LL Ui 
SELF & SON, Outfitters, 79 Fenchurch St., London, E.C. 
Telephone: : 139 Central. a Established 1840. 

CLOSE ON SATURDAY AT 1.30. 


Please mention “The Wireless World" when writing to Advertisers, 


ACCUMULATORS 


Made throughout at our 
S. E. London Works. 


1 
H 


4 Volt 10 Amp. 8/- ... 5d. 
. Bt. d 10/- 7d. 
: # Аа „40 4, 13/- ... 9d. 
| i i| 4 60 , 17/6... 10d. 
‘ иа „‚ BO 2216 ... free 
a 4 „, 100 I VIO us. 6 
F.L. MITCHELL & Co., 


Limited, 
188 Rye Lane, Peckham, S.E. 


Write for our General Catalogue 
of everything Electri al. Post 
free on receipt of 1а. stamp. 


TEL. : 2637 HOP. ESTABLISHED 1868. 


С. УУ. MARNER 


BRASS FOUNDER 


62 BERMONDSEY STREET, LONDON, S.E. 
HYDRAULIC, GUNMETAL, BRASS, PHOS- 
PHOR BRONZE AND COPPER CASTINGS 

OF ALL DESCRIPTIONS. 


TIN, LEAD AND SPELTER CASTINGS. 
"ANTI-FRICTION METALS, ETC. 


URGENT AND BREAKDOWN CASTINGS 
RECEIVE SPECIAL ATTENTION 


ALL WORK UNDER PERSONAL SUPERVISION. 


* Tho Model Enginoor " 


A splendid paper for young Engineers, Appren- 

tices, Students and Amateurs interested in 

Mechanics, Electricity and Model Making. It 

contains practical articles by experienced 

writers on Electrical and Mechanical subjects, 

Locomotives, Motor Cycling, Model Aeroplanes 
and Wireless Telegraphy. 


Published every Thursday, 8d. post free. 


** Junior Mechanics and Electricity " 
The paper for beginners of all ages in 
Mechanics, Electricity and Model Making. 
All the articles are written in simple language 
so that everybody can read and understand 
them. Itis well illustrated. There is also a 
Queries and Replies section, from which much 
valuable intormation can be obtained. 


Published on Ist & 15th of each month. 
34. Post free. 


SOME USEFUL BOOKS. 


Wireless Telegraphy Small Accumulators.. 74. 
for Amateurs sis 2/3 Electric Bells & Alarms ?d. 

Engineering Mathe- Electric Batteries d. 
matics Simply Ex- Small ове and 


plained АЯ 1/9 Motors " .. 7d. 
Practical Dynamo and induction. Colls for 
Motor Construction 1/3 Amateurs... qd. 
Practical Induction Small Electric Motors 2а. 
Coil Construction 1/3 Alternating Currents 7d. 
Petrol Motors Simply Windmills and Wind 
Explained .. 1/3 Motors.. as .. 74. 
Workshop Wrinkles Wireless Telegraphy 
and Recipes .. If Simply Explained .. 7d. 


(These prices Include postage.) 
All these books are practical and well illustrated. 


Book List sent post free on receipt of card. 
PEROIVAL MARSHALL & OO, 
66м FARRINGDON STREET, LONDON, Е.С. 
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ARE YOU INTERESTED 
IN FRETWORK ? 


The above beautiful model of a Japanese Tea House is cut 
from Handicrafts Design No 31а, price 6d., post free 7d. 


RE you interested in Fretwork? Would you like to spend 
your spare time making such splendid and arti:tic models as 
the one illustrated above? If so, why not try? Of course you 
need not begin with elaborate work, such simple things as photo 
frames, small clocks, etc., can easily be made by any beginner if 


Handicrafts’ Designs are used. These make fretwork so simple 
that anyone can work with them without previous knowledge. 
SPECIAL OFFER. 


If you would like to learn more about fretwork we will send our 


fd. Handbook with instructions on all branches of Fretwork, 
and also a specimen threepenny fretwork design, to all readers 
of the WIRELESS WORLD for 3d. post free. This is quite 
a special offer made in order to acquaint vow with fretwork. 


In the ordinary way the Handbook and design would cost 9d. 
you'd better send at once—it's worth while. 


HANDICRAFTS, Ltd.?5* Painon ға, 


* The Practical Engineer ” 
ELECTRICAL POCKET - BOOK 
AND DIARY, 1915. 


The following are the Sections under which the 
contents are grouped : 


L Mathematical and ether Tablee—Il. Electrical 
Conductivity and Arrangement of 


ПА усы 
КУ ae ы ына Pattee Ty 
Price in Cloth binding. 1/3 net, post free: abroad, 


1/6 net. Price in Peltine binding, 1/9 net, post free ; 
abroad, 2/- net. 


To be obtained from all Booksellers, Bookstalls, etc , 
or direct from the Publishers— 


THE TECHNICAL PUBLISHING CO., LTD. 
(Dept M.) 55/56 Chancery Lane, London, W.C.. England 
Telegrams: Tepucol Holb., London. Telephone: 2817 City. 


Please mention “The Wireless World " when writing to Advertisers. 
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READY EARLY IN APRIL. 


Year-Book of Wireless Telegraphy 
and Telephony - - 1915 


This important work of Reference contains :— 
A unique collection of all the Laws and Regulations relating to 
Wireless Telegraphy throughout the World. 
A complete alphabetical List of Land and Ship Stations with 


their call letters. 


A Glossary of Technical Terms printed in Five Languages. 
A Revised Edition of the Map of the Wireless Stations of the 


World. (March, 1915.) 


International Time Signal Regulations. 
Together with a vast amount of exclusive information upon technical subjects. 


PRICE &/@ NETT. 


Postage: United Kingdom, 6d. extra; Abroad, 1s. 4d. 


THE WIRELESS PRESS, Ltd., Marconi House, Strand, London, W.C. 


Eleotrio Lighting, Heating and 
Powor, Bolis, Firo and Burglar 
Alarms, Tolephones for Hotols, 
Offioes, Privato Houses, oto. 


E 
W. G. HODGSON & CO,, 
Electrical Engineers and Contractors, 
7 & 8 BREAD STREET, CHEAPSIDE, E.C. 
Telephone : Central 486. 
Contractors to H.M. Government. 


R. DOLLING & SONS 


Lansdown Timber Yard, 


GUILFORD ST., RUSSELL $Q., W.C. 
Telephones - 1192 HOLBORN - 6667 CENTRAL 


Mahogany. Birch. All Qualities Pine. 
Wainscot Kauri Pine. Yellow Deals 
Oak. Ash. White Deals, 
Walnut. Pitch Pine. Spruce Deals. 
Teak, American Yellow and White 
Whitewood, Oak. Matching & Floorings. 


ROYAL 
NAVAL DIVISION 


Public School Battalion 
HE ADMIRALTY have given 


official permission for raising a 
Battalion of 1,000 men, which will 
be strictly limited to Public School 
or University Men and who will 
serve together as a Unit. 


Training is now going forward. 


Applicants desiring to enrol should 
apply at once to 


ROYAL NAVAL DIVISION 


6, 7, 8 OLD BOND STREET, 
LONDON, W. 


Telephone REGENT 5515. 


GOD SAVE THE KING. 


Рівеве mention “The Wireless World " when writing to Advertisers. 


xxvi THE WIRELESS WorRLD—Advertisements 


MARCONIS 


WIRELESS TELEGRAPH 
COMPANY, LIMITED 
'PhoneroLines) Marconi House, Strand, London, W.C. | 


8710 City ) Head Office, | ‘ices: 


’Phone 3 Lines) No. 1 Fenchurch Street, London, Е.С. 
| City Telegraph Office. 


* Expanse, 
London." 
4800 Avenue 


DIRECT SERVICE TO 


UNITED STATES, CANADA, 
NEWFOUNDLAND, &c. 


at За. per word. 
SAVING 333°/, 


In GREAT BRITAIN & IRELAND: 


Messages are accepted at Marconi House, 
Strand, W.C., and No. 1 Fenchurch St., Е.С. 
(both open Day and Night) and at all Postal 
Telegraph Offices. 


In NORTH AMERICA : 


Messages are accepted at Marconi Wireless 
Telegraph Co. of America, Woolworth Bldg., 
233 Broadway, and 42 Broad St, New 
York, Marconi Wireless Telegraph Co. of 
Canada, Shaughnessy Bldg., 137 McGill St., 
Montreal, and all Western Union and 
Great North Western Telegraph Offices. 
Deferred, Night and Week-end Letters accepted at 
LOWEST RATES. 


For Tariff giving full rates 2с. apply to the Company: 
Marconi House, Strand, London,W.c. 


Please mention ' The Wireless World " when writing to Advertisers. 
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Over 1 ‚ЗОО vessels 


of the Mercantile Marine are equipped with 


Marconi Wireless Apparatus 


which enables the public to avail themselves of 
telegraphic communication between ships and 
the shore. 


How to Send your Marconigrams 


FROM SHORE TO SHIP. 


Hand your message in at any Telegraph Office, 
where full particulars concerning radiotelegrams 


can be obtained. А list of boats equipped for a 
public telegraph service will be found in the British 
Post Office Guide, together with routes, rates, &c. 


EROM SHIP TO SHORE. 


Hand your message in at the Receiving Office 
on board and it will be transmitted to any 
. part of the world. Rates obtainable on board. 


Messages are received at the office of the 
Marconi International Marine Communica- 
tion Co, Ltd, Marconi House, Strand, 
London, W.C., where any further particulars 
will be given. Telephone: 8710 City (10 lines) 


Please mention “The Wireless World” when writing toe Advertisers. 
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a, (Ст 
сол Spirifo x OR 


SILVER 
& BRONZE 
MEDALS: 
INVENTIONS 
EXHIBITION 


Oy Nain EER 


MBETH ROAY’ 


MAKERS OF MARCONIP’S 
WIRELESS DISC DISCHARGERS, 
ROTARY CONVERTERS, &c. 


An Efficient Staff for Repairs 


Inventors’ ideas carefully апа skilfully 
carried out from the preparation of 
detailed drawings to the completion of 
the finished article. 


Please mention " The Wireless World " when writing to Advertisers. 
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WOULD YOU LIKE TO SPEAK 


FRENCH, GERMAN, or 
SPANISH ? 


THIS IS VERY EASY IF YOU TAKE 
HUGO’S 1915 SELF-TUITION 
COURSE BY POST. 
2/6 MONTHLY FOR ONE YEAR 
is not an expensive way of acquiring a Foreign Language. 
For this 30/- (10 96 discount for cash) yon at present get 
1. Fifty Self-Tuition Lessons, sent post free, to any 
address in the world, in weekly Booklets. 
. А collection of Practice Tables; and 
. A Set of Hugo's unequalled Text- Books? ; and 
. Six Special Lessons, ORALLY or BY POST.* 
* The total value of these extra Books and Lessons is 
upwards of 15s. Particulars on application. 
he асобе EEE А ТЕ This COURSE is THE ONLY ONE suitable 
The Bes нит T e rid hi for Students learning by themselves, as the 
very best quality і оо!ѕ an acninery pronunciation of Every Word is exactly 
suitable for all Trades has been our imitated. No learning by heart required. 
iali i HUGO’S COPYRIGHT PRACTICE TABLES 
Speciality since 1841. and BOOKLETS enable Students to begin to 
{ SPEAK and WRITE TRENCH, GERMAN or 
Complete Illustrated Catalogue with РАШИ in simple language from the very 
rst lesson. 


latest Supplement post free on request. Write for full prospectus. Specimen Lesson free to all 
tioning ' The Wireless World '' when inquiring. 


CHARLES NURSE & CO. HUGO'S LANGUAGE INSTITUTE 


(Established 1878), 
Tool Merchants and Cutlers Address for Self-Tuition Enquiries : 


Invicta Tool Works, 181 /3 Walworth Rd., 38 GRACECHURCH STREET, LONDON, E.C. 
London. S.E Teaching Branches for Classes or Private Lessons : 
por 33 Gracechurch Street, E.C. 64 and 66 Oxford 
Street, W. 205 Earl's Court Road, S. W. 


Officine Elettre- Meccaniche 
SOCIETA ANONIMA 
£2.000,000 interamente versato 


RIVAROLO LIGURE (ITALY) 


WATER POWER TURBINES 
PELTON WHEELS : REGULATORS 


PUMPING MACHINERY 


of all types and for every service 


ELECTRIC MOTORS 


HOISTING 
MACHINERY 


Hand-Made 


Cranes of 


Wn. Jenkinson «42 Co. А, 16. 


Capstans, 


л. SES Lifts, etc. 
44 LONDON WALL we _ ыш». 
LONDON KINDLY SEND US YOUR ENQUIRIES 
Full Illustrated Сагадиев and particulars оп 


BC application. 


Please mention ' The Wireless World '" when writing te Advertisers. 
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PAUL INSTRUMENTS 


As supplied to the Minen. Navy and War Departments, the Marconi 
Companies, &c., for 


EXPERIMENT, RESEARCH & MEASUBEMENTS 


of High-Frequency Current, Inductance, 
Capacity, Frequency, and all Electrical Quantities. 


ROBT. W. PAUL, New Southgate, LONDON, N. 


Telegrams—‘ UNIPIVOT, LONDON." Telephone—566 HORNSEY. 
1 East 42nd Street, NEW YORK, U.S.A. 


Field Telephones 


The “ Stevens” Field Sets have 
now seen six months’ real war 
service, during which they have, 
if possible, increased their reputa- 
tion for reliability and efficiency. 


GRAHAM & LATHAM, LTD. y 


Military Engineers, 
104 VICTORIA STREET, WESTMINSTER, S.W. 


Makers of every description of Apparatus 
for both Audible and Visual Signalling. 


Oxi-Petrol and Arc Projectors. Wireless 
Telegraph Apparatus. 


| Telephone Field Cable. Cable Winders. 
Field Exchanges, Etc., Etc. 


"—-— 7) 


THE TELEGRAPH AND TELEPHONE JOURNAL. 


A Monthly Journal devoted to the Telegraph and Telephone Service. 


Principal Contents of the MARCH Issue :— 
(Special Central Telephone Office Number) 


THE CENTRAL TELEGRAPH OFFICE Snowstorm damage to the London Telephone Service. 
tbe - yks MT X^ T Fat А EDW Western Electric Company Multiplex Telegraph System. By 
Some Reminiscences of the Early moe By T BAILEY. J. H. BELL. 
“Impressions.” By С S LYNC Editorials: Telegraphs: Forty-five years of State 
‚оте AM ает үтү; Fea ures e the Сакај Telegraph Office. Control.—The Telephone and the War.—Operating 
. M. ORD at Private Branch Exchanges. 
ETC., *TC, ЕТС. 


Annual Subscription 4/6 Post Free. Single copies 3d. (44d. Post Free). 
GENERAL POST OFFICE, LONDON. 


Please mention “The Wireless World ” when writing to Advertisers. 
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INSTRUMENTS 


OF EVERY TYPE FOR ALL PURPOSES. 


Ammeters, — Voltmeters, Wattmeters, — Lirect- 
reading and “Graphic” or — Chart-Recording. 


88 PAGE CATALOGUE ON REQUEST. T 3s 


NALDER BROS. & THOMPSON, L^ NI C. S. 


Head Office ... ... 97a Dalston Lane, London, М.Е. 


Parts Works  ... ...Kingsland Creen, Da!ston, London, N.E. it will 
Telegrams : "Occlude, Kinland, London." 
you have Telephone No.:  Dalston, 2365 (2 lines). serve you 
the best. well. 


Hard and Soft TUBES, 
RODS, SHEET, WIRE, etc. 


— GUNMETAL, BRONZE, ALUMINIUM. 


50 a & BRASS 


READY 
DELIVERY 


METAL WAREHOUSE. LONDON, E.C. 


STOCK B ROLLET & СО. 36 Rosebery Ave. 


Registered " NIPH AN " Trade Mark. As used by H.M. War Office, Electric Supply Cos., 


Railway Cos.. Marconi's Wireless Telegraph Co. 
WATERTIGHT PLUGS SIMMONDS BROS. Ltd 


and Cable Couplings 4,6 & 8 Newton St., Holborn,W.C 


r ч 'Phones: 2600 Gerrard, 
To Meet Home Office Requirements 12061 Central 


Telegrams: Niphon, London’ 


5 to 250 Amps E a E 500 Volt Circuit Patentedin England& Abroad 


EDEN FISHER & CO., LTD.. 


FOR LOOSE LEAF 
ACCOUNT BOOKS, 
VERTICAL FILING, ФӘ 
CARD INDEX 
SYSTEMS 


Particulars on receipt of Professional 
or Business Card, 


95, 96, 97 FENCHURCH 
STREET, LONDON, E.C. 


Please mention “The Wireless World " when writing to Advertisers. 
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Photographic Acknowledgments :—San Marino (Exclusive News Agency, Roehampton)y Falkland Islands Irregular 
Horse The Guardship in Stanley Harbour and Map (Lacey). H.M.S. " Canopy Глас af Qc) À Nrbinarine, and 
Commander Samson (Cribb, Southsea). Alaskan Views (Morse), General Thys, Hale Lombardi, Mr. Фоти * 

Station (WIRELESS Press). 


wiss Military 


| 


WIDNES 


FOUNDRY 


COMPANY, LIMITED. ESTABLISHED 1841 


UILDERS of STEEL BRIDGES, 
PIERS, ROOFS, GIRDERS, and 
ALL KINDSof CONSTRUCTIONAL 
STEEL AND IRON WORK 


Electr ric al Tranent 115510П Masts 


CHEMICAL PLANT Manufacturers 
SEGMENT AND PIPE FOUNDERS 
CASIINGS/EVERY DESCRIPTION 
ow ctors to the Admirali ly, War Off Ice, 
India Office, and Crown Colonies. The 


p NOU РЕ? 
» d ding British, For elg п al id Inc lian Railways 
ш Le FORCE F. WEST & CO, 
OR & 
Telegrams: * Foundry, Widnes. Telegrams : “ Westeelite, Lood 
Telephone : No. 9 Widnes. Telephone : 4340 Victoria 
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